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Revision of the Nearctic Species of Agriotes 
(Coleoptera: Elateridae)* 


By Epwarp C. Brecker? 
Systematic Entomology Unit, Entomology Division 
Ottawa, Canada 


INTRODUCTION 


The genus A griotes is moderately large, containing over 200 described species 
from all of the inhabited continents except Australia. More than half of the 
species are Palearctic in distribution, a third occur in the New World (mostly 
north of Panama), and several species are known from Africa. Twenty- four 
valid species have been described from North America, three species have been 
introduced from Europe, and eight species are described here as new; this makes 


a total of 35 species of Agriotes now known to occur in the United States and 
Canada. 


In Europe the larvae of several species are of prime economic importance, 
especially those of sputator, lineatus, and obscurus, which became very trouble- 
some during the World Wars when pasture land was plowed for crops and 
gardens. These three species now occur in the Maritime Provinces of Canada 
and in localized areas in southern British Columbia, where they do considerable 
damage to potatoes and grasses. The wheat wireworm, mancus, is the only 
native Nearctic species that is of general economic importance, causing damage 
to wheat, corn, and potatoes. 


This study brings together all of the knowledge (except the economic liter- 
ature on mancus) of the Nearctic species of Agrictes. The most important and 
enlightening discovery made during the study was the characters of the internal 
organs of reproduction of the female, especially the sclerotized plates on the 
bursa copulatrix. These plates and the arrangements of the various glands have 
been known since the middle of the last century, but, to my know ledge, no one 
has used these structures taxonomically or as an aid in studying the phylogeny 
of Agriotes. Through this study of the internal organs of reproduction, I have 
been able to deduce possible phyletic lines which are less clearly detectable from 
other characters. For example, the unique form of these organs in the sputator 
group provides the best evidence for grouping these species together. The salient 
features of each species, particularly the male genitalia and the bursa copulatrix, 
are illustrated. 


The life-history of only one native Nearctic species, mancus, is known, and 
this is by no means complete. However, before any life-history studies can be 
made, the larvae of the species must be associated with the adults. At present, 
the larvae of only seven of the 32 native species of Agriotes have been definitely 
associated with the adults. 
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University, Ithaca, New York; Emory University, Emory University, Georgia, 
Illinois Natural History Survey, Urbana; lowa Wesleyan College, Mt. Pleasant; 
Mississippi State College, State College; North Carolina State College, Raleigh; 
Ohio State University, Columbus, Oregon State College, Corvallis; Philadelphia 
Academy of Natural Sciences; Texas Agricultural and Mechanical College, 
College Station; United States National Museum; University of California, 
Berkeley; University of California, Davis; University of California, Los Angeles; 
University of Colorado, Boulder; University of Illinois, Urbana; University of 
Kansas, Lawrence; University of Michigan, Ann Arbor; University of Minnesota, 
St. Paul; University of Nebraska, Lincoln; Utah State Agricultural College, 
Logan; Washington State College, Pullman; Mr. C. A. Frost, Framingham, 
Massachusetts; Mr. K. M. Fender, McMinnville, Oregon; Mr. E. D. Quirsfeld, 
Hillsdale, New Jersey; Mr. Joe Schuh, Klamath Falls, Oregon, Mr. R. R. 
Dreisbach, Midland, Michigan; Dr. H. H. Knight, Ames, lowa; and Dr. D. L. 
Wray, Raleigh, North Carolina. 


Thanks are also due to the following individuals, not only for the loan of 
material but also for many helpful suggestions from time to time: Mr. Merton C. 
Lane, U.S. Department of Agriculture, Walla Walla, Washington; Dr. Henry 
Dietrich, Cornell University; Dr. William H. Anderson, United States National 
Museum; Mr. Hugh B. Leech, California Academy of Sciences; and Mr. C. J. S. 
Fox, Canada Department of Agriculture, Kentville, Nova Soetia, The officers 
of the British Museum (Natural History) were especially helpful in providing 

a number of exotic species of Agriotes, including representatives of the Biologia 
Aeon acetal material. To Dr. P. H. Darlington, Harvard Museum of 
Comparative Zoology, I am grateful for permission to examine the types in the 
LeConte and Melsheimer collections. 

I wish also to acknowledge my indebtedness to Dr. Herbert H. Ross and 
Dr. Milton W. Sanderson of the Illinois Natural History Survey, for their many 
useful suggestions and advice. Mr. W. J. Brown, Systematic E ‘ntomology Unit, 
Ottawa, was most helpful in supplying field data and in discussing various 
problems arising in the study. 


HISTORICAL REVIEW 

Agriotes was described by Eschscholtz (1829, p. 34), who listed several 
European species as belonging to the genus. Candéze (1863, p. 360), after 
studying the world fauna, divided the genus into two sections based only on 
whether or not the hind coxal plate was enlarged inwardly. LeConte (1884, 
p- 15) followed Candéze in using the hind coxal plate, and used also the relative 
lengths of the second, third, and fourth antennal segments and the side margin 
of the prothorax. A study of long series indicates that these structures are 
variable and not reliable as key characters. In his key to the Palearctic species, 
Schwarz (1891, p. 84) used such characters as the uneven pubescence on the 
elytral intervals, length of the antennae, and relative lengths of the second and 
fourth antennal segments. As Schwarz keyed only the males of many species, 
the females being unknown to him, his key is limited in use. He did, however, 
illustrate the male genitalia for all of the species concerned, the first such attempt. 
Champion (1896, p. 512) keyed the Central American species using such 
characters as the relative lengths of the antennal segments and carina on the hind 
angle of the prothorax. He admitted (p. 511) that his key was tentative and 
that future students should use it with care. He illustrated the colour pattern 
of many of the species, which is useful as many of the Central American species 
have distinctive colour patterns. 
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Only two keys are available for the Nearctic species, one by LeConte (1884, 
p- 15) and the other by Dietrich (1945, p. 39). LeConte was the first and only 
reviser of the Nearctic species of Agriotes, and since then the number of species 
has more than doubled, making his key hopelessly out of date. Dietrich, on the 
other hand, limited his treatment to the species found in New York. The prin- 
cipal characters used in most of the previous keys vary considerably and overlap, 
thereby making them difficult to use. 


The distinction between the adults of Agriotes and Dalopius has led to 
considerable confusion in the past. LeConte (1853, p. 455) placed all of the 
known species of these two genera in Dolopius (sic); later (1884, p- 15), he 
corrected this and segregated the species of Agriotes as we know them today, 
but included two species that are now considered to be in Dalopius. Leng (1920, 
p- 172) correctly placed all of the species of Agriotes except thevenetii, which he 
placed in Dalopius in the tribe Steatoderini. This arrangement is invalid, as has 
been brought out by subsequent authors, because thevenetii is a true Agriotes 
and, along with Dalopius, belongs in the tribe Agriotini. Schenkling (1927, 
p. 440) grouped the species of Agriotes into three subgenera, Agriodrastus, 
Ectinus, and Agriotes s. str. This arrangement is untenable according to the 
present study of the larvae and the internal organs of reproduction of the female 
as discussed in the section on “Phylogeny”. Van Dyke (1932, p. 446) stated that 
the differences between Agriotes and Dalopius were slight and that in the future 
these two genera may be united. However, Brown (1934, p. 33) considered 
Dalopius a well-defined homogeneous genus, but closely related to Agriotes. 
Glen (1944, p. 74) found that Dalopius larvae (Fig. 59) have two central dorso- 
tergal setae on the ninth abdominal segment whereas Agriotes larvae (Fig. 62, 
at positions marked “x”) do not have these setae. Glen further stated that 
Dalopius \arvae represented a homogeneous group, whereas those of Agriotes 
represented several species groups. This grouping of Agriotes larvae has been 
substantiated by the present study of the adults. 


COLLECTING, PRESERVING, AND TECHNIQUES 
COLLECTING AND PRESERVING 

Elaterid beetles are usually collected by sweeping or beating vegetation, 
especially along the edges of fields or of woods. The adults of Agriotes are 
active in the late spring and early summer, when they may be found crawling 
upon or resting on the vegetation, especially durin ng the late afternoon. During 
the early part of the day the beetles may be found hiding under boards, stones, 
or debris, or in the forest litter. 

The larvae may be found throughout the year in various stages, since the 
usual life-cycle requires three years. Some of the species, especially in the 
Sputator group, are found in agricultural soils, but other species, notably in the 
limosus group, occur in forest soils. The larvae remain fairly near to the surface 
of the soil and seldom go deeper than six inches. They are collected by sifting 
the soil in likely habitats. 

Rearing the larvae individually is a slow and laborious process, but one that 
would definitely associate larval skins with an adult. Another method of asso- 
ciating the adults and larvae is to look for the adults and cast skins in the pupal 
cells during the fall or early spring. Any similar larvae found in the immediate 
vicinity in the same habitat may be fairly safely presumed to be of the same species 
as the adults found in the pupal cells. Naturally, this method presupposes that 
the newly emerged adults stay in their pupal cells over winter, as, so far as is 
known, they do. 
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As the larvae are heavily sclerotized, it is difficult to kill them so that they 
will remain in an extended state, which is necessary for examination of many 
taxonomic characters. If dropped into hot water, most of the larvae curl so 
badly that it is difficult to observe many essential characters. One method of 
killing that minimizes the curling i is to put the larvae into cold water and slowly 
heat it to near the boiling point. This method leaves the specimen in more 
or less a natural state, that is, the larva is usually straight and is not fully distended. 
One disadvantage of this method is that the’ characters on the anterior part of 
each segment may be obscured. 

One of the best preservatives for larvae is 70 to 80 per cent ethyl alcohol, 
although they harden slightly after several years. Preservatives containing acetic 
acid distend the specimens and make all of the parts readily available for exami- 
nation, but this distortion gives them an unnatural appearance. 


PREPARATION OF MALE GENITALIA 

The male genitalia are easily removed from a relaxed specimen by cutting 
the membrane between the last visible sternite and the first concealed one, and 
then removing the genitalia with a pair of fine forceps. The genitalia are cleared 
in a 10 per cent solution of cold potassium hydroxide for 12 to 24 hours, depend- 
ing on their size and degree of sclerotization. Next they are washed in water for 
about 24 hours and then placed briefly in a very weak solution of acidulated 
alcohol. Cleared genitalia may be stored in a microvial containing glycerin, the 
vial being attached under the specimen by putting the pin through the cork. 
This method of storing is preferred to placing the genitalia on a slide, mainly 
because the dissection may be placed in a dish of alcohol and manipulated to any 
desired angle; it also keeps the beetle and the dissected parts associated. 

It is sometimes necessary to dissect male specimens to determine the species. 
In these cases the genitalia are not cleared on al specimens, but are dissected from 
the abdominal segments and then glued to a card point far enough back so that 
the genitalia does not extend over the edge. The point is then placed on the pin 
just under the specimen. 


PREPARATION OF FEMALE INTERNAL ORGANS OF REPRODUCTION 

In dissecting the female internal organs of reproduction, a pinned specimen 
was first relaxed and then the entire abdomen broken off. The abdomen was 
cleared in a 10 per cent solution of cold potassium hydroxide for an hour or so, 
then placed in water for about two hours. The absorption of water distends 
the abdomen and makes it easy to cut the tergites loose from the sternites with 
a sharpened needle. A dull scalpel was used to scrape out the internal organs of 
the abdomen, leaving them attached to the tergites. In most cases the tergites 
and internal organs were cleared for another hour or so. The sternites of the 
abdomen are washed in water for a day, placed in acidulated alcohol, and then 
glued back to the specimen. The internal organs are washed in water after 
clearing. The internal organs of reproduction, which include principally the 
bursa copulatrix, colleterial glands, spermathecal duct, and base of the median 
oviduct, are carefully separated from the tracheae, digestive system, and matrix, 
which are discarded, and preserved in a microvial containing glycerin. The 
ovaries and other structures of mesodermal origin are destroyed by even a w eak 
solution of potassium hydroxide. 

When the internal organs of reproduction are studied after they have been 
cleared and stored in a glycerin vial, the vial is placed in a dish of water and 
the preparation gently removed. If placed in alcohol the membranous parts 
may partially collapse, but if placed in water they swell up, making them easy 
to handle and study. 
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ILLUSTRATIONS 

All the illustrations were made with the aid of a squared reticule. A dissec- 
tion was held stationary by placing a film of vaseline on a glass dish and gently 
pressing the specimen onto it. The male genitalia were usually examined over a 
white background, with direct light, but it is advisable to use a microscope with 
a mirror so that the background can be changed from white to black or to 
reflected light without moving the specimen. In many of the limosus group 
(especially in apicalis) the apices of the lateral lobes are translucent and therefore 
difficult to see against a white background. The male genitalia were drawn 
from a ventral view as most of the characters occur on the ventral side. The 
long, narrow, uniform sclerite on the ventral side of the median lobe, extending 
from the base of the struts to the genital opening, was omitted from the illustra- 
tions, as were details of the dorsal side of the lateral lobes. 

The female internal organs of reproduction were so membranous that only 
the sclerotized plates on the bursa copulatrix showed up against a white back- 
ground. Therefore a dark background was necessary to reveal the membranous 
structures. No attempt was made to orient the bursa copulatrix with the 
abdomen except in the sputator group (Fig. 5). Here the coiled base of the 
spermathecal duct was on the right side of the abdomen and the bursa copulatrix 
was on the left side. The illustrations of the bursa copulatrix were drawn from 
the view that showed the largest number of structures. 


EXAMINATION OF TYPES 

I studied the types of Agriotes in the LeConte and Melsheimer collections 
at the Harvard Museum of Comparative Zoology, Cambridge, Massachusetts, and 
the type of brunneus Schaeffer at the United States National Museum, Washing- 
ton, D.C. The types of Brown’s three species, qguebecensis, tardus, and arcanus, 
in the Canadian National Collection, Ottawa, have also been examined, as well 
as the type of thevenetii Horn, in the LeConte collection. The type of mancus 
(Say) has been lost. The types of Van Dyke’s species, criddlei, bivittatus, and 
cylindricus were not examined; however, I saw paratypes of cylindricus and 
topotypical specimens of criddlei and bivittatus. 

The LeConte collection is still in the original cabinets and it is generally 
considered that the first specimen in a series is what LeConte considered the type, 
unless there is reason to believe otherwise. In Agriotes, | considered the first 
specimen as either the lectoty pe or the holotype, depending on whether the 
species was described from a series or from a single specimen. 

The Melsheimer collection was at one time incorporated into the general 
collection of the Museum of Comparative Zoology. Later it was realized that, 
for historic value, the Melsheimer collection should be brought together again. 
Thus all of the specimens bearing the label “Melsh” or “Ziegler” were removed 
to special cabinets and considered as the Melsheimer collection. Most of this 
material is without locality labels. Since the Melsheimer collection was moved 
twice, the series probably are mixed, or at least not the same as when Melsheimer 
studied them. This is especially so in Agriotes, as many of the specimens are 
misidentified. 

LeConte (1876, p. 35), in a letter in the annual report of the trustees of the 
Museum of Comparative Zoology, stated in tsa “T need not mention the value 
which my collection has for the future study of the Coleoptera of the United 
States; for, besides type specimens of nearly ‘all of the species described by me, 
it contains specimens carefully compared with those described by Say, Harris, 
Melsheimer, Haldeman, and “Ziegler, and all the unique types of ‘the three 
last-named authors.” As far as the species of Agriotes described by Melsheimer 
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10 THE CANADIAN ENTOMOLOGIST : SUPPLEMENT I [Vel. 88 


are concerned, when I examined the LeConte and Melsheimer collections I saw 
no evidence that LeConte had placed any of Melsheimer’s unique types in his 
own collection. Of the five species of Agriotes described by Melsheimer, only 
in one case was there any indication that he had more than one specimen. In 
this instance the type locality was given as Pennsylvania and Virginia; in the 
other cases Melsheimer gave only Pennsylvania. 

Since there is no concrete evidence that LeConte removed any unique 
types of Melsheimer’s Agriotes, | am designating certain specimens in the 
Melsheimer collection as lectotypes. In two cases (striatulus and truncatus), 
it seemed likely that the specimens in the Melsheimer collection with handwritten 
determination labels are the types. 


DisTRIBUTIONAL Recorps AND Maps 

The general distribution given for each species is based on the specimens 
that I have examined. Undoubtedly more extensive collecting, especially around 
the edges of the known distribution, would increase the known ranges of many 
of the species. 

The records for each species refer to the material that I examined with 
the following exceptions. Mr. Lane (in litt.) supplied me with additional records, 
especially for the western species; these are preceded by an asterisk (*). Eidt 
(1953, pp. 409-413) included several additional records from Nova Scotia for 
two introduced species, obscurus and sputator, as well as for mancus; these 
are noted under the appropriate species. 

Maps showing the known general distribution of several of the more 
common species are given, these are based on records for specimens that | 
examined and further collecting around the periphery will undoubtedly increase 
the known range. The shaded area indicates where a particular species may 
be found, provided there are suitable habitats. In several cases, I saw specimens 
from localities somewhat removed from the usual range of the species (for 
example, see fucosus, Map 5); these records are indicated by small, isolated 
circles because, although the distribution of the species may be continuous, 
there is insufficient evidence at this time for presuming so. Sometimes I saw 
specimens with locality labels (usually with only an abbreviation of a state) 
that were doubtful. Rather than extend a map to include such records, I 
discussed them in a separate paragraph for each species concerned, noting that 
they should be confirmed or corroborated. 

“No attempt was made to cite the records given in the literature because of 
the uncertainty of many of the identifications. These records, even if considered 
correct, would add very little to the ranges of the species. Certain obvious 
misidentifications, such as Proctor’s (1938, p. 121; 1946, p. 146) citing 
ferrugineipennis from Maine, are listed in the synonymies (with a question 
mark) of the appropriate species. 


DIAGNOSTIC CHARACTERS OF ADULTS 
PUBESCENCE 
The pubescence is helpful in distinguishing tardus and limosus from other 
species. In general, the stabilis complex has conspicuous whitish pubescence 
and the torquatus complex has sparse yellowish pubescence. Otherwise, the 
pubescence should not be relied upon. 


Heap 
The head provides some diagnostic characters. The frontal carinae may 


be directed toward the meson as in the criddlei group (Fig. 57), or directed 
down toward the labrum as in all the other groups (Fig. 58). These carinae, 
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which are directed downward, may not be distinct all of the way to the labrum, 
but the direction is evident. 

The mandibles are very useful for at least three species in the mancus 
complex, in which case they are broad and chisellike (Fig. 56). In the other 
species they taper to an acute apex (Fig. 54) or are intermediate (Fig. 55). 
The differences between these types of mandibles are difficult to describe but 
are readily apparent when observed. 

ANTENNA 

The antenna in general can be used only as a supplementary aid for 
identification. The relative lengths of the second, third, and fourth segments 
are the only ones that can be used to any advantage and then only in the 
oblongicollis complex. 

The length of the antenna is expressed as the distance that it extends 
beyond or falls short of the hind angle of the prothorax, thus it depends on the 
head being in the normal position, that is, with the prosternal lobe covering 
the ventral mouth parts. The antenna should lie in the excavated portion of 
the prosternal suture and extend toward the hind angle. If it extends one 
segment beyond the hind angle, the length is expressed as such. If the antenna 
does not extend to the hind angle, then the length is expressed as the number 
of terminal segments that it falls short of the hind angle. 

Since the proportions of the second, third, and fourth segments cannot be 
used with any reliability except as noted above, they are given as averages and 
can be used only as guides. 


PRONOTUM 
With few exceptions, the ratio of the length to the width of the pronotum 


does not provide a diagnostic character. As for the proportions for the antenna, 
the recorded ratios represent averages. The length is measured along the 
meson from a line drawn through the apices of the hind angles to the anterior 
edge, and the width across the widest part in front of the hind angles (generally 
about the apical one-third). The usefulness of this ratio is limited because 
the extremes overlap. 

The punctation of the pronotum is highly variable, but is useful in 
segregating the species of the criddlei and the limosus groups from those of 
the sputator and sparsus groups. The former two groups have shallow, umbilicate 
pronotal punctures, especially on the sides, whereas the sputator and sparsus 
groups have deep, simple punctures. The size of the punctures is designated 
as fine, moderate, or coarse. The distance between the punctures is measured 
in relation to the diameters of the punctures. 

The hind angles may be straight or slightly divergent and offer little in 
the way of diagnostic characters. There is generally a carina on the basal 
one-fourth; this carina is usually parallel to the side margin, but may be slightly 
divergent from it. The closeness of the carina to the side margin is useful 
for some species in the sparsus group. The carina may be acute, rounded, or 
even absent, as in some specimens of isabellinus. 


ELyTrA 

The elytra offer little except for colour. The striae are usually slightly 
impressed, and the intervals between the striae may be flat or slightly convex. 
In the sparsus group the width of the strial punctures as compared with the 
width of the adjacent interval is useful in helping to distinguish between two 
species. Several of the species in the sputator group have the striae paired so 
that the odd intervals are wider and more pubescent than the even intervals. 
This condition is very noticeable in lineatus. 
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Hinp Wincs 

Apparently there are no characters in the hind wings that serve even to 
separate Agriotes from allied genera. Hawkins (1936, Fig. 6) illustrated 
16 variations in the wings of mancus. 1 have seen most of these variations, 
although not necessarily in the same species. If long series were examined, 
not only these variations but probably many others also would be found. 
Several of the variations are apparently due to the presence of spurious veins, 
a frequent occurrence in the hind wings of Agriotes. 


Unpersipe oF Bopy 

The type of excavation of the anterior portion of the prosternal suture 
is frequently useful at the species level. The usual type is strongly excavated, 
that is, the outer margin of the suture is raised and carinated near the apex, 
making the suture U-shaped or excavated at the apex. In a few species 
(espinosus, sagittus, and sparsus) the outer margin is not raised or carinated 
(or only faintly so), making a very concave prosternal suture. In insanus the 
suture is nearly flat, neither excavated nor very. concave. The prosternal suture 
may be excavated for almost the apical half or only near the apex. 

The proepisternum has very shallow, close, umbilicate punctures in the 
criddlei and limosus groups, and the interspaces are reticulated and dull. In 
the sputator and sparsus groups these punctures are deep, well-separated, and 
simple, and the interspaces are usually smooth and shiny. 

The metasternum and abdomen do not offer characters except as a guide 
to groups. The criddlei and limosus groups have noticeably finer punctures on 
the metasternum and abdomen than on the proepisternum. The other two 
groups have the metasternal and abdominal punctures nearly as coarse as those 
on the proepisternum. 

The shape of the hind coxal plate, that is, whether or not it is abruptly 
expanded inwardly, has been overemphasized in the past; usually it is used 
as the first couplet in the key. In long series of many species the hind coxal 
plate varies enough so that no sharp line of distinction can be drawn between 
the species. Usually it is similar to that in Fig. 52, but the coxal plate may be 
nearly the same length throughout or represent graduation between these 
extremes. In only one case, opaculus (Fig. 53), can the coxal plate be used to 
separate species. 

SECONDARY SEXUAL CHARACTERS 

Usually the external differences between the sexes are so slight that an 
examination of the internal structures is necessary to be sure of the sex. In 
general, the males are slightly smaller and slightly more slender than the females 
and have longer antennae. In the Jimosus group, the males of most species have 
the antennae covered with short, erect pubescence, whereas the females have 
sparser, decumbent pubescence. The females of sparsus are conspicuous in a 
series containing mostly males as they are brownish rather than blackish, slightly 
larger, and more robust. 

Mace GENITALIA 

The male genitalia provide some of the most useful taxonomic characters. 
They are a trilobed structure found in many Coleoptera, consisting of a basal 
piece, two lateral lobes, and a median lobe. The two arms of the forked base 
of the median lobe are the median struts. Though the genitalia vary considerably 
in a few species, especially vandykei and isabellinus, they are extremely useful in 
distinguishing between closely allied’ species, especially in the sparsus group, 


and to a limited extent can be used to segregate the groups of Agriotes. The 
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basal piece offers useful characters in its relative proportions and degree of 
sclerotization. The lateral lobes offer the best diagnostic characters, mainly 
in the shapes of the apices, and occasionally in the side margins. The median 
lobe offers some in its shape and to a lesser extent in the length and divergence 
of the median struts. 


FEMALE INTERNAL ORGANS OF REPRODUCTION 

The female internal organs of reproduction, especially the sclerotized plates 
on the bursa copulatrix, are very useful taxonomically. These organs provide 
the most important characters used in segregating the four proposed groups 
of Agriotes, but only within the criddlei and the limosus groups do they 
show specific differences. Most of the structures are membranous and are 
difficult to dissect, but they offer as many characters as do the plates on the 
bursa copulatrix. The entire reproductive system except the ovaries (Fig. 5) 
is illustrated to show the relationships of various structures. The external 
genitalia (Fig. 5D) are defined for the purposes of this paper as those appendages 
and associated structures concerned with copulation and oviposition; I was 
unable to find any differences in them except slight degrees of sclerotization. 
The internal organs of reproduction consist of the colleterial — the ovaries, 
the bursa copulatrix, the accessory gland, the diverticula of the spermathecal 
duct, and the spermatheca. The colleterial glands are useful in defining the 
sputator group, but are of little use elsewhere. The plates on the bursa copulatrix 
are of various shapes and sizes and have many spines projecting inwardly. The 
function of these plates and spines is not known, but they may be to hold male 
ejaculatory duct in position during copulation. The species of the criddlei 
group have the same type of plates (Fig. 4) as those of Agriotella and many 
of Dalopius. In the sputator group the plates (Fig. 1) vary little, although the 
smallest plate is frequently fused to the medium-sized one. In the sparsus group 
the plates are not present and in the /immosus group there are various types, but 
none like those of the other groups. The plates on the bursa copulatrix offer 
specific differences only in the limosus group. Frequently there are scattered 
spines in the wall of the bursa copulatrix and on the base of the spermathecal 
duct. The accessory gland is also useful for grouping the species of Agriotes. 
In the criddlei group the accessory gland (Fig. 4, acc gl) apparently arises away 
from the bursa copulatrix rather than from the bursa copulatrix near the base 
of the spermathecal duct as in the other groups of Agriotes (Figs. 5, 8). Until 
further studies on the homologies of these structures can be made, it seems 
desirable to consider that there are several diverticula of the spermathecal duct 
(Figs. 1, 5, dspd) in the sputator group, whereas in the other groups there 
appears to be only one (Fig. 7, dspd). In the Jimosus group the accessory 
gland (Fig. 12, acc gl) is a long narrow tube enlarged at the apex, and the 
sputator group has a short saclike accessory gland that is either deeply bilobed 
or kidney-shaped (Figs. 1, 5, acc gl). The peculiar coiling of the base of the 
spermathecal duct (Figs. 1, 5) distinguishes the sputator group, as also do the 
several diverticula of the spermathecal duct. 


Frequently there is a hard structure of gelatinous material (Fig. 14A) i 
the bursa copulatrix. This structure, presumably the spermatophore, is ys a 
distinctive shape for each species. In some cases, it is near the base of the 
colleterial glands; in others it is near the base of the spermathecal duct. 


DIAGNOSTIC CHARACTERS OF LARVAE 


The larvae of Agriotes have been recognized for many years, especially 
in North America, by the presence of a pair of muscular impressions on the 
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ninth abdominal segment (Figs. 62, 63). Beling (1883) described, among others, 
the larva of Agriotes aterrimus (p. 135) and “pallidulus” (p. 142), neither of 
which had muscular impressions typical of Agriotes. Cooper (1945, p. 128) 
reared “pallidulus” and stated that it did not have the muscular impressions and 
that it could not be separated from the larva of Adrastus. Later (1947, p. 43), 
Cooper admitted that the larva described in his 1945 paper had been wrongly 
associated with the adults of pallidulus and that these larvae were Adrastus 
limbatus, he also (p. 43) described and illustrated the true larva of Agriotes 
pallidulus as having the typical muscular impressions. Korschefsky (1941, p. 223) 
believed that Beling (1883, p. 142) misidentified Adrastus limbatus, calling it 
“Agriotes pallidulus”, and Cooper’s evidence substantiates this. 

Glen (1944, p. 76) was the first to segregate Agriotes larvae not by the 
presence of the muscular impressions as had been done in the past, but by the 
absence of two central dorsotergal setae on the ninth abdominal segment 
(Fig. 62, at positions marked “x”’). 

Prothetely, the possession of adult characters in the larvae, is a rare 
phenomenon in the Elateridae, at least as indicated by the few papers on the 
subject (Thomas, 1940, p. 15). One larva of Agriotes sp., probably stabilis, 
taken near Ottawa, Ontario, had prominent wing pads, a definite tibia and tarsus 
on each leg, two tarsal claws (one normal and one small), six segmented antennae 
with a sensory appendage on the fifth segment, partially developed compound 
eyes just anterior to the usual simple eyes, and a small flaplike protrusion on 
each side of the tenth sternite. 

MANDIBLES 

A definite preapical tooth on the mandible (Fig. 70) occurs in most species 
of the sputator group; sparsus (Fig. 71) and at least one European species have 
a flangelike projection instead. The larvae of the criddlei and limosus groups 
lack this preapical tooth (Fig. 69). 

The angle of the preapical tooth has been used by many European workers 
to distinguish between the larvae of obscurus, lineatus, and sputator. This 
character is extremely difficult to measure; first, because of the position of the 
tooth; second, because of the difficulty of deciding just where to measure; and 
third, because of the difficulty of measuring an angle on small objects. Further- 
more, the mandible is readily eroded in nature, making this character highly 
unreliable. Even in freshly moulted specimens, authors disagree on the value 
of this character. 


Eye Spots on Heap 
As far as is known, sparsus is the only species that lacks the typical dark 
eye spot just behind the base of each antenna. These spots are not to be 
confused with the muscular impressions on the ninth abdominal segment, which 
have commonly been called eye-spots by previous authors. 


Muscuar ImMprREssions ON NiInTtTH ABDOMINAL SEGMENT 

The muscular impressions on the ninth abdominal segment (Figs. 62, 63) 
apparently occur only in the sputator and sparsus groups. These spots have been 
called muscular impressions, eye-spots, spiracles, invaginations, and pits by various 
authors. Eye-spots has been used most frequently by North American authors, 
but muscular impressions is widely used by European authors. As only sparsus 
larvae lack the pigmented eye spots on the head and as eye-spots is not a very 
_ descriptive term for the deeply pigmented spots on the ninth abdominal segment, 
then the term muscular impressions is most suitable for the spots on the abdomen. 
The term eye spot is thus restricted to the pigmented spot on the head just 
behind the base of each antenna. 
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These muscular impressions are unknown in other elaterid larvae. James 
(1927, p. 480) summarized his studies of these structures by stating, “The 
structural evidence obtained from the study of the pits on the ninth abdominal 
segment of Agriotes obscurus favours the view that they are a pair of muscular 
impressions. The hairs lining the pit walls do not possess a nervous supply 
nor was any special nervous supply traceable to the pits as a whole. No 
structures which have been associated with sense reception in insects were found 
in the neighbourhood of the pits. There was no evidence that the pits are a 
modified pair of spiracles as was suggested by one writer.” 


Tuoracic STERNUM 

Many small, conspicuous plates between and around the coxae (Fig. 68) 
occur in one species, sputator; the others have the area surrounding the coxae 
appearing as lines and the area between the coxae may or may not have very 
inconspicuous, small plates (Fig. 67). 

SPIRACLES 

The ratios of the lengths to the widths of the spiracles have been used 
by some European workers to distinguish between three species, obscurus, 
lineatus, and sputator. Others claim that this character is unreliable. One 
difficulty is that the spiracles must be mounted on slides for accurate measurement. 

STRIATE AREAS 

The presence of a striate area (Pig. 73) just above the spiracle on the first 
eight abdominal segments is very useful for distinguishing collaris from other 
species in the limosus group. ‘This striate area, commonly found on larvae of 
species of Ampedus and Melanotus, is not known clsewhere in Agriotes, nor 
even in the subtribe Agriotina. 

SETAL ARRANGEMENT 

The presence of the small medial anterotergal setae (Fig. 74A, atm) is 
apparently useful in distinguishing between two closely allied species in the 
limosus group. Also, the presence or absence of a small seta near each of the 
lateral and spiracular anterotergal seta (Fig. 72, atl, atsp) may be helpful in 
distinguishing the larvae of obscurus and lineatus. 

Nintu ABDOMINAL SEGMENT 

The tip of the ninth abdominal segment is useful in distinguishing several 
larvae. For example, ferrugineipennis (Fig. 64) has a nipplelike termination, 
and in allied species the segment tapers gradually to the apex. A. mancus 
(Fig. 62) has a blunt apex on the ninth segment, whereas the allied, introduced 
species, obscurus (Fig. 66), lineatus and sputator, have a more acute apex, 
especially sputator. 

The proportions of the ninth abdominal segment may be helpful in separating 
homogeneous series of obscurus and lineatus larvae. Three measurements (see 
Fig. 66) were used:— 

A, the distance from the apex of the ninth segment to the suture between 
the ninth tergite and the pleurite; this distance is measured with both points 
in focus; 

B, width of the broadest part of the ninth segment, usually near the muscular 
impressions; 

C, the distance from the apex of the ninth segment to the posterior edge 
of the opening of the muscular impression; this distance is also measured with 
both points in focus. 

These measurements are difficult to make, especially A and C as it is hard 
to get both points in focus at once, but with a little practice they can be fairly 
accurately made with the aid of a squared eyepiece. 
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LIFE-HISTORY WITH PARTICULAR REFERENCE TO MANCUS 

The life-history of only one native North American species, mancus, is 
known and it is by no means complete. Hawkins (1936, pp. 39-51), in his 
report on Maine wireworms, gives the most thorough account for this species. 
Mr. Fox (in litt.) has studied the species of the sputator group in Nova Scotia, 
namely, mancus and the three introduced European species, sputator, obscurus, 
and lineatus. According to him the life-histories of these four species are 
similar; the slight differences observed may be due to slightly different climatic 
conditions in the areas where the studies were made. Unless otherwise stated, 
the remarks below are summarized from Hawkins’ report. 

Hawkins found the adults of mancus in pupal cells from August 5 to 
October 26. The first adults found in the spring were taken beneath stones 
in April and May; however, soil —— taken during the winter yielded no 
adults. Comstock and Slingerland (1891, p. 256) reported that in New York 
mancus adults overwintered in their pupal cells. Fox has found the adults of 
the three introduced species and mancus in pupal cells during the winter in 
Nova Scotia (he has found the adults of these species in the soil every month 
of the year). I have found the adults of stabilis in pupal cells during the fall. 
Thus it seems very likely that the adults of stabilis also overwinter in their 
pupal cells. ‘ . 

Fox examined over 200 mzancus adults taken from the soil in November and 
found that the ratio of the sexes was approximately equal. Fewer of the European 
species have been examined, but the indications are that they have about the 
same sex ratio as mancus. 

During May and June, Hawkins found that the adults ran about the surface 
of the ground, entering cracks in the soil or crawling under debris. After 
exploring several cracks, the beetles tended to congregate in small groups, 
several males generally being associated with one or two females. Mating took 
place in these cracks and occurred in nature as early as June 12. 

The overwintered adults reached their maximum numbers in fields about the 
middle of June and were active on warm, sunny days. On cool, rainy, or 
cloudy days very few beetles were active. ‘ ; , 

An interesting observation made by Hawkins, but one that needs more 
investigation, was that during 1933 and 1934, 68 and 75 per cent respectively 
of the specimens of mancus taken at clover bait traps were males. On the 
other hand, 80 per cent of the specimens caught’ in flight on sticky shields were 
females. Many more beetles were attracted to clover baits than to sticky shields 
nearby, indicating that the adults of mzancus move mostly by crawling. 

The eggs were laid from the middle of June until the first week of July 
and were deposited both singly and in clusters in cracks in the soil. The 
number of eggs obtained from single females varied from two to 60. The 
average incubation period was 18 days. The newly hatched larvae were very 
small (about 1.8 mm. long) and were difficult to observe under natural conditions. 
During their first year the larvae attained an average length of 8.5 mm. 

After oviposition the females generally lived less than a month and the 
males still less, neither surviving beyond the middle of the summer. 

The duration of the larval stage and the number of larval instars for mancus 
is unknown. Under laboratory conditions the larval stage usually lasted two 
years, sometimes three. Adverse conditions undoubtedly would lengthen the 
larval stage. Roberts (1921, p. 197) recorded eight instars for obscurus. 
Little is known about the food habits of Agriotes larvae. The larvae of 
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mancus, obscurus, lineatus, and sputator are serious pests of potatoes and grass- 
lands in certain sections of North America. Corn and wheat are also damaged 
by mancus larvae. Fox found sputator larvae also fed on red and white clovers, 
wild carrot, and ribgrass. Strickland (1926, p. 4) reported that Agriotes 
larvae (criddlei; see Glen, 1944, p. 79) caused severe losses to grain fields. The 
larvae of stabilis are found in the humus layer or A horizon of the soil, and 
presumably are predaceous. One larva belonging to the limosus group (probably 
stabilis) was found devouring a medium sized scarabaeid larva. Mr. Lane (in 
litt.) reported that the larvae of ferrugineipennis occasionally were a pest in 
vegetable and flower gardens. The larvae of sparsus were reported as damaging 
gladiolus bulbs by Dr. K. M. King (personal communication), Canada Depart- 
ment of Agriculture, Victoria, British Columbia. 

The larvae of mancus apparently prefer heavier soils, although they may 
be found in sandy soils. According to Fox, the larvae of mancus are found in 
wetter and heavier soils than the larvae of the introduced species, even in 
extremely wet muck. Fox gave the following average numbers per acre for 
areas in Nova Scotia:— 








mancus Kings Co. 188,000 
obscurus Halifax Co. 448,000 
lineatus Yarmouth Co. 592,000 
sputator Digby Co. 1,518,000 


In severely infested fields, the numbers were up to twice as great. The figures 
suggest that sputator is capable of developing very high populations, at least 
compared with the native species mancus. 

Fox found the larvae of these species throughout the year in the top eight 
inches of soil, occasionally deeper, but usually in the top four inches. He 
found evidence of a slight downward movement of an inch or two in the late 
autumn. The larvae of the forest species, such as stabilis, fucosus, and limosus, 
are found in the humus layer or A horizon of the forest soil. Apparently these 
larvae remain in the humus layer throughout the year; at least I have found them 
there from early spring to late fall. During the summer the larvae may move 
upward into the moist leaf litter, but I have not found them below the A 
horizon, which is usually two to six inches deep. 

The duration of the pupal stage was difficult to determine, as reported by 
Hawkins, because it was necessary to remove the soil to study the pupae and this 
may have disturbed the life processes. Pupae of mancus were found in their 
cells from July 20 until the middle of September, being most abundant about 
the middle of August. This agrees very closely with the data given by Fox, 
although he found one pupa as late as October 15. The pupae of sputator 
were numerous from July 14 to August 20 and decreased until they were rare ii 
on September 9. The pupae of obscurus were numerous on July 31 and i] 
decreased to a point where none was found on September 9. The pupae of | 
lineatus were scarce on July 20, numerous on July 31, then decreased to where 
none was found in September. 

The life-cycle of mancus evidently requires three years as a rule, four or 
even possibly five years under adverse conditions. According to Hawkins, the 
eggs are laid in June and hatch in July, the larvae feeding until the end of the 
season. These larvae hibernate and continue feeding and growing the next 
spring and summer, hibernating the second winter. The following year these 
larvae feed and grow from spring until August or September when they pupate; 
the adults overwinter in the pupal cells. The adults become active in May 
and June and mate. 
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PHYLOGENY 


PHYLOGENY OF THE SUBTRIBE AGRIOTINA 
A study of many species in the genera Dalopius, Agriotella, and Agriotes, 
all of which belong to the subtribe Agriotina, has convinced me that these 
species are closely related and therefore had a common ancestor. Evidently 
the internal organs of reproduction of the female and the larvae provide the 
best evidence for grouping these genera and for dividing Agriotes into groups. 


As a result of a comparative study of the species of the subtribe, certain 
characters may be postulated for the hypothetical common ancestor of these 
genera. Only ones that show some changes in the course of development within 
the subtribe are considered. Characters, such as simple tarsal segments and 
claws, that are common to all of the subtribe are not considered here. The 
characters for the hypothetical ancestor (1) of Agriotina (see phyletic chart) 
are:— 

1. Body form subcylindrical. 

2. Frontal carinae directed toward meson (see Fig. 57). 

3. Side margin of prothorax straight, joining anterior margin well-removed 
from the prosternal suture (see Fig. 47). 

4. Prosternal suture slightly concave, not excavated. 

5. Underside with proepisternal punctures coarse, shallow, and umbilicate 
and with the metathoracic and abdominal punctures noticeably finer than those 
of the proepisternum. 

6. Hind coxal plate (see Fig. 51) with posterior margin sinuate on outer 
portion, although gradually enlarged inwardly. 

7. First tarsal segment long, equal in length to the second, third, and half 
the fourth combined. 

8.. Male genitalia (see Fig. 16) with short, stout median struts. 

9. Internal organs of reproduction of the female with sclerotized plates 
on the bursa copulatrix similar to those in Fig. 4, short saclike colleterial glands, 
and the accessory gland (long and slender with an enlarged apex) arising away 
from the bursa copulatrix. 

10. Larvae with ninth abdominal segment pointed and possessing setiferous 
tubercles (see Fig. 59), and lacking the two central dorsotergal setae and the 
muscular impressions (see Fig. 60); mandible without preapical tooth (see 

“This hypothetical ancestor (1) gave rise to two lines, one of which eventually 
gave rise to the genus Dalopius and the other to a hypothetical ancestor (2) of 
Agriotella and Agriotes. The line leading to Dalopius became specialized from 
the primitive ancestor by the development of the two central dorsotergal setae 
on the ninth abdominal segment of the larvae (see Fig. 59), and the hind 
coxal plate became shaped as illustrated in Fig. 50, in that the posterior margin 
— straight on the outer portion and gradually enlarged inwardly. Later 

n, after inordinatus branched off, the rest of the species became further 
ceidtieed by the development of a flattened body form. Some of the more 
highly specialized species of Dalopius have developed a different type of plate 
on the bursa copulatrix. 

The other ancestor (2) that evolved from the primitive ancestor became 
specialized by several important changes: (a) the side margin of the prothorax 
(see Fig. 48) curved downward and joined the anterior margin at the prosternal 
suture, (b) the prosternal suture became excavated, and (c) the fst tarsal 
segment became shortened, equal in length to the second and third combined. 
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Phyletic Chart. Phyletic arrangement of the subtribe Agriotina with special reference 
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This ancestor (2) gave rise to two phyletic lines, one leading to Agriotes, 
which remained unchanged, and the other to Agriotella, which became specialized 
by the development of a carinate front. The larvae of Agriotella bigeminata 
(Randall) was illustrated by Béving and Craighead (1931, Pl. 86); their illustration 
of the dorsal view is small and has no indication of any central dorsotergal 
setae. Unfortunately the specimen used by these authors has been lost. | 
examined two larvae tentatively identified as Agriotella; these did not have 
the central dorsotergal setae, and furthermore could not be distinguished from 
the larvae of the Jimosus group. At any rate the meagre evidence available 
indicates that Agriotella larvae do not have the central dorsotergal setae, thereby 
agreeing with the proposed ancestor (1). 

PHYLOGENY OF THE GENUS Agriotes 

The ancestor (3) of Agriotes probably possessed the same characters as the 
proposed ancestor (1) of Agriotina, except that the prosternal suture became 
excavated and the first tarsal segment became shorter, being equal in length to 
the second and third combined. 

This ancestor (3) gave rise to two stocks, one of which led to the criddlei 
group and which remained unchanged except that the ninth abdominal segment of 
the larvae (see Fig. 60) became more rounded. The other line, which led to the 
ancestor (4) and then on to the rest of the Agriotes, must have changed 
considerably in that: (a) the frontal carinae (see Fig. 58) became directed 
downward toward the labrum, (b) the accessory gland of the female internal 
organs of reproduction (see Fig. 8) shifted back to the bursa copulatrix and 
arose near the base of the spermathecal duct, and (c) the plates of the bursa 
copulatrix developed into definite, well-sclerotized plates. 

The ancestor (4) gave rise to two lines, one leading to the limosus group 
and the other to the sputator group. Changes that probably occurred in the 
line leading to the limosus group were: (a) the male genitalia (see Fig. 20) 
developed long slender median struts, (b) secondary sexual characters developed, 
such as, males more slender and the antennae with conspicuous, short, erect 
pubescence, and (c) the ninth abdominal segment of the larvae became more 
rounded and lost the setiferous tubercles. 

The other phyletic line, leading to the sputator group, became specialized as 
rollows: (a) the male genitalia (see Figs. 32-37) developed lateral lobes that were 
weakly sclerotized on the ventral side, (b) the female internal organs of 
reproduction (see Fig. 5) developed long colleterial glands, the accessory gland 
became short, large, and kidney-shaped or Y-shaped, the plates of the bursa 
copulatrix became similar to those in Fig. 1, the base of the spermathecal duct 
coiled as illustrated, and several diverticula of the spermathecal duct developed 
and (c) the larvae developed a pair of muscular impressions on the ninth 
abdominal segment (see Fig. 62). 

The sputator group is a very homogeneous one in respect to the characters 
mentioned above but somewhere it gave rise to a line leading to at least two 
species pallidulus and acuminatus that had certain characters in common with 
the sparsus group, such as the flangelike preapical tooth on the mandible of the 
larvae and the sculpture of the prothorax. However, these two species retained 
the important characteristics of the female internal organs of reproduction that 
associate them definitely with the sputator group. Thus it seems probable that 
pallidulus, acuminatus, and the sparsus group had an immediate common 
ancestor (13). 

The sparsus group, though showing affinities to certain members of the 
Sputator group, became further specialized by the following: (a) complete 
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loss of the plates on the bursa copulatrix, (b) the male genitalia (see Figs. 38-46) 
became heavily sclerotized and large compared to the body size, and (c) the 
larvae lost the eye spots on the head. 

Schenkling (1927, p. 440) divided the species of Agriotes into three sub- 
genera, Ectinus, Agriodrastus, and Agriotes s. str. 1 have examined about half 
of the world species of Agriotes as mentioned below under each group, and 
of these Schenkling placed most of them, including all of the Nearctic species, 
in Agriotes s. str. He placed the following exotic species accordingly: aterrimus 
in Ectinus; and acuminatus, daburicus, gallicus, and pallidulus in Agriodrastus. 
As noted below, this arrangement was not confirmed by my studies, instead, I 
have split the Nearctic species into four groups, placed aterrimus and dahuricus 
in the limosus group (—Ectinus), and put acuminatus, gallicus, and pallidulus in 
the sputator group (—Agriotes s. str.), thus placing Agriodrastus in synonymy 
with Agriotes s. str. Also, contrary to Schenkling’s arrangement, I have removed 
gratiosus and melanurus from Agriotes s. str. and placed them in the limosus 
group. 

It is interesting to note that Glen (1944, P- 74) in his study of the larvae 
first distinguished the groups that I am pied ing. The chief difference is that 
Glen subdivided what I consider the sputator group into two groups and one 
species unassigned to a group. Since all of the larvae in my sputator group 
have muscular impressions and the female reproductive system of all of the 
species is so very similar, I believe a more natural grouping “would be as hereby 
proposed. Glen established the criddlei group for criddlei and tentatively 
included pallidulus based on Beling’s description of the larva (1883, p. 142). 
It is now believed that Beling misidentified the larva and that what he described 
actually refers to Adrastus limbatus (Fabricius). The adult and larva (as 
described hy Cooper, 1947, p. 43) of pallidulus both agree with my concept of 
the sputator group. 


PHYLOGENY OF THE Criddlei Group 
The ancestor of the criddlei group gave rise to two lines each represented 
today by a single species. Not enough evidence is available to determine the 


phyletic position of these two species, other than that they differ as discussed 
in the systematic section. 
PHYLOGENY OF THE Limosus Group 

The species of the /imosus group (see phyletic chart) readily form three 
complexes with two species unassigned to any complex. The plates of the bursa 
copulatrix show considerable diversity within this group, in contrast to the other 
groups where they remain very stable. Using the characters of the female 
internal organs of reproduction as the main evidence, the species of the stabilis 
complex have certain characters in common, whereas the species of the torquatus 
complex have certain other common characters. Thus it seems reasonable to 
assume that the ancestor (6) of the stabilis complex probably (a) was fairly large 
in size, 9 to 13 mm., (b) had conspicuous, whitish-grey pubescence, (c) had one 
pair of plates on the bursa copulatrix (see Fig. 6), and (d) had the apex of each 
lateral lobe of the male genitalia (see Figs. 19-23) longer than wide. The ancestor 
(7) of the torquatus complex, on the other hand, probably (a) was smaller, 6 to 
10 mm., (b) had sparse, yellowish-gold pubescence, (c) had a small plate in 
addition to a pair of plates on.the bursa copulatrix (see Figs. 12, 13), and (d) had 
the apex of each lateral lobe of the male genitalia (see Figs. 24-27) wider than long. 
Not enough evidence exists to determine which of the characters proposed for 
ancestors (6) and (7) might have been embodied in ancestor (5). However, 
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ancestor (5) must at least have had long slender median struts on the male 
genitalia, female internal organs of reproduction with short colleterial glands, 
accessory gland arising from the bursa copulatrix, plates of the bursa copulatrix 
of a simple form, certainly not as those shown in Fig. 1, and the larvae had the 
ninth segment rounded and lacking setiferous tubercles and muscular impressions. 

Within the stabilis complex, the ancestor (6) gave rise to two lines. The 
ancestor to hoodi, quebecensis, stabilis, and ferrugineipennis must have had a 
pair of irregularly shaped plates on the bursa copulatrix and the accessory gland 
must have attached to the side of the base of the spermathecal duct (see Figs. 
6-8). The other ancestor, which gave rise to brunneus, fucosus, and collaris, 
must have had a pair of regularly shaped, slightly notched plates and the 
accessory gland must have attached under the base of the spermathecal duct 
(see Fig. 14). 

Two phyletic lines are evident within the torquatus complex; ancestor (7) 
must have given rise to forms possessing different types of female internal 
organs of reproduction. The ancestor of tardus and limosus must have had a 
pair of slightly notched plates on the bursa copulatrix, base of the spermathecal 
duct coiled and with two rows of small plates, and the small dome-shaped plate 
had small spines (see Fig. 12). The ancestor of avulsus, torquatus, and thevenetii, 
on the other hand, must have had a pair of deeply notched plates, base of the 
spermathecal duct not coiled and with only a few scattered small plates, and the 
small dome-shaped plate with long spines (see Fig. 13). 

The ancestor of the oblongicollis complex became specialized from the other 
members of the limosus group by having: (a) the second and third antennal 
segments each becoming shorter and together subequal in length to the fourth, 
(b) fourth to eleventh antennal segments filiform, and (c) the bursa copulatrix 
(see Figs. 9, 11) with two pairs of plates. Just when and where the oblongicollis 
complex diverged from the rest of the limosus group is problematical, but the 
differences cited above indicate a more highly specialized condition than is found 
within this group. 

This leaves two species, apicalis and opaculus, unassigned to groups. Because 
apicalis has the general habitus of the criddlei group, short colleterial glands, and 
no distinct division between the bursa copulatrix and the base of the spermathecal 
duct, I believe this species is the most primitive member of the /Jimoszus group. 
These characters tend to relate it to the criddlei group, although apicalis has the 
characters proposed for the hypothetical ancestoy of the Jimosus group. On the 
other hand, opaculus, with the three large, heavily spined plates on the bursa 
copulatrix, the very abruptly enlarged hind coxal plate, and the general habitus 
unlike that of any ‘other species of Agriotes (resembling more a small species of 
Conoderus), apparently represents a highly specialized species. The relative 
positions of these species are indicated on the phyletic chart. 

I have examined the followi ing 10 exotic species that belong to the limosus 
group; all of them, except aterrimus from Europe, are distributed in the eastern 
part of the Palearctic Region: aterrimus (Linnaeus), candezei Lewis, daburicus 
Candéze, exulatus Candéze (only males available), gratiosus (Fleutiaux), Roltzei 
Schwarz, longicollis Lewis, melanurus (Fleutiaux), sericeus Candéze, and an 
unidentified species from China. Sakurai (1952, p. 112) stated that the larva of 
persimilis Lewis did not have muscular impressions; thus, very likely persimilis 
also belongs to the limosus group. 

PHYLOGENY OF THE Sputator Group 

The internal organs of reproduction of the female apparently remained 

much the same throughout the evolution of the sputator group. A study of the 
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larvae and the external features of the adults does show some trends within this 
group. In order to understand more fully the development of the sputator 
group, as well as the Sparsus group, it was necessary to study several European 
species. These exotic species are indicated on the phy letic chart by an asterisk. 

Referring back to the ancestor (3) of Agriotes, four of the proposed 
characters were: umbilicate punctures on the proepisternum of the adult, seti- 
ferous tubercles on the ninth abdominal segment of the larvae, ninth segment 
rather pointed, and the mandible of the larvae lacked a preapical tooth. These 
characters occur in one modern species, ustzlatus, indicating that this is a primitive 
species within the group. Thus, ancestor (8) gave rise to two lines, one being 
represented today by ustulatus, which remained unchanged, and the other leading 
to ancestor (9), from which the rest of the group ev ‘olved, became specialized 
in that the setiferous tubercles on the larvae became completely suppressed and 
the ninth segment became more rounded. 

The ancestor (9) gave rise to two lines; the one that eventually evolved into 
the present day species, pilosus, meticulosus, and gurgistanus, remained unchanged, 
while the other line, leading to ancestor (10), changed by the development of 
a preapical tooth on the mandible of the larvae and the punctures on the pro- 
episternum, metasternum, and abdomen of the adult became simple, deep, and 
nearly uniform in size. 

Ancestor (10) is important because of the changes in the preapical tooth 
and the punctation. One stock, the mancus complex, developed a definite, 
recurved preapical tooth (see Fig. 70), whereas the other stock, ancestor (13), 
developed a flangelike preapical tooth (see Fig. 71) and a habitus much like 
sparsus in that the side margins of the prothorax became incomplete, the carina 
on each hind angle developed close to the side margin, and the interspaces 
between the prothoracic punctures became shiny and highly polished. 

As has been mentioned previously, the ancestor (13) gave rise to two lines, 
one represented by the present day species, pallidulus and acuminatus, and the 
other by the sparsus group. The ancestor of pallidulus and acuminatus retained 
the characters of the female internal organs of reproduction that are attributed 
to the sputator group, but the ancestor (14) of the sparsus group became special- 
ized by: (a) complete loss of the plates on the bursa copulatrix, (b) the male 
genitalia became heavily sclerotized and large compared to the body size, and 
(c) the larvae lost the eye spots on the head. 

Within the mancus complex, ancestor (11) gave rise to two lines; the one 
represented today by sputator, pubescens, and belfragei must have remained 
unchanged, while the other line, ancestor (12), became specialized by the 
development of broad mandibles (see Fig. 56) in the adults. This ancestor (12) 
produced two stocks, one, represented by obscurus and mancus, became special- 
ized by the development of a closely, coarsely punctured pronotum with the 
interspaces reticulated, but remained unchanged in regard to the elytra. The 
other stock, represented today by lineatus, became specialized by the very definite 
pairing of the elytral striae, but remained unchanged in regard to the prothoracic 
punctures. The paired condition of the elytral striae, so highly developed in 
lineatus, appears in a vague form in several species in the sputator group. 

The phyletic position of the insanus complex within the sputator group is 
doubtful; however, no doubt exists that these species belong to this group judging 
from the structures of the female internal organs of reproduction. This complex 
became specialized from the rest of the sputator group by the development of 
unexcavated prosternal sutures and consequently the shifting of the side margin of 
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the prothorax upward so that it did not meet the prosternal suture on the anterior 
margin (see Fig. 49). This condition does not represent a reversal from the 
proposed ancestor (1) of the subtribe Agriotina, as the prothorax of Dalopius 
and that of the insanus complex are different. 

I have examined 49 exotic species that belong in the sputator group. Since 
the internal organs of reproduction of the females have the best group characters 
and since the male genitalia are less reliable, I have indicated below those species 
of which only males were examined. These are placed in the sputator group 
with less confidence than are those of which the females were available. The 
species are arranged alphabetically in two groups, those from Central America 
and those from the Palearctic Region. Central American species: acutus 
Champion, alternus Candéze, amabilis Candéze, bicolor Candéze (males only), 
binotatus Champion, cinereiventris Champion (males only), crauciatus C hampion, 
fulvescens Candéze, guatemalensis Champion, hilaris Candéze, incallidus Champion 
(males only), imsolitus Champion, /ateralis Candéze, longipennis Candéze (males 
only), mexicanus Champion, miniatocollis Chevrolet (males only), mixtus Cham- 
pion, otatus Candéze, opacicollis Champion (males only), paz-xillus Champion, 
pulcherrimus Candéze, quadraticollis Champion, quadrivittatus Candéze, scapularis 
Champion, taeniatus Candéze, trilineatus Champion, vaccinus Candéze, virgatus 
Candéze, and two unidentified species. 

The following species (those marked with a question mark are of doubtful 
determination) have been examined and all, except elegantulus from Japan, are 
from the western part of the Palearctic Region: acuminatus (Stephens), brevis 
Candéze, caspicus Hey den, connexivus? Schwarz, elegantulus? Lewis (males 
only), gallicus (Boisduval & Lacordaire), ganglbaueri? Schwarz (males only), 
gurgistanus (Faldermann), infuscatus Desbrochers, lapicida? (Faldermann), meti- 
culosus Candeéze, modestus Kiesenwetter, pallidulus (Illiger), paludum Kiesen- 
wetter, pilosus (Panzer), rufipalpis Brullé, sordidus (Illiger), squalidus Schwarz, 
tritis Schwarz, turicus Candéze, and ustulatus (Schaller). Sakurai (1952, p- 112) 
compares the larva of the Japanese species, fuscicollis Miwa, with obscurus, there 
can be little doubt that fuscicollis also belongs to the sputator group. 


PHYLOGENY OF THE Sparsus Group 

These species are very similar and can be separated in many cases only by 
the characters of the male ‘genitalia. The structures of the female internal organs 
of reproduction are not known except that ther¢ are no sclerotized plates on the 
bursa copulatrix. 

Using the male genitalia as the main evidence, the group can be divided 
into two complexes (see phyletic chart). The ancestor (14) must have given 
rise to a form leading to the sagittus complex that became specialized in the 
following ways: (a) the male genitalia (see Figs. 38, 39) developed a large 
apex on each lateral lobe, (b) the genitalia became rather thin when view ed 
from the side, (c) the prosternal suture became very strongly concave, and 
(d) the antennae became longer. On the other hand, the ancestor of the 
isabellinus complex probably retained much the same characters as proposed 
for the ancestor (14) of the sparsus group. 

There are several ways of dividing the species of the isabellinus complex, 
each of which may be supported by characters of the male genitalia and by 
external features of the adults, but since not enough other evidence is av ailable 
to support any one of these views, it seems best to leave the matter alone at 
this time. As with many other complexes, the larvae may contain the answers 
to some of these problems. 
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GENERAL DIsTRIBUTION OF THE Groups oF Agriotes 
The general distributions of the grow:s of Agriotes are as follows:— 
criddlei group: western America; 
limosus group: North America, eastern Palearctic Region, and (one species) 

Europe; 
sputator group: North and Central America, Europe, and (two species) 

Japan, 
sparsus group: western North America w ith one species in eastern North 

America. 

I have examined about half of the known species of Agriotes. All of the 
Central American species examined (about three-fourths of the known ones) 
belonged to the sputator group and all of the species from eastern Siberia, China, 
and Japan (except elegantulus and fuscicollis) belonged to the limosus group, 
all of the species from Europe (except aterrimus) belonged to the sputator group. 


CLASSIFICATION 
SuBTRIBE AGRIOTINA 
The subtribe Agriotina is represented in North America by three closely 
allied genera, Dalopius, Agriotella, and Agriotes. Leng’s catalogue (1920, 
p. 172) lists only the last two genera in this subtribe and includes Dalopius in the 
subtribe Steatoderini. Study of the female internal organs of reproduction and 
of the larvae has indicated close relationship between Dalopius and the criddlei 
group of Agriotes, as well as between Dalopius and Agriotella. 


Key to Nearctic Genera of Agriotina (Adults) 


1. Frontal carina raised above labrum and complete, extending from above one antennal 
A a sa aa an, as = . Agriotella 
Frontal carina not raised above labrum, and incomplete, either directed toward meson, 
but becoming indistinct in middle (Fig. 57), or directed downward toward labrum, 
frequently becoming indistinct before reaching labrum (Fig. 58) can 
. Frontal carinae directed downward toward labrum (Fig. 58)... (major part), ‘Agriotes 
Frontal carinae directed toward meson wld 57), usually indistinct i in middle but direction 
is evident —__. 3 
Side margin (carina extending from apex of hind ‘angle t to anterior r margin) of prothorax 
joining anterior edge of prothorax usually well-removed from prosternal suture 
(Fig. 47), although occassionally joining rather near prosternal suture but never 
touching suture; anterior portion of prosternal suture not excavated, although 
slightly concave, that is, outer edge of suture slightly and gradually raised above 
ein SUR OR ORRIN ee ee Dalopius 
Side margin of prothorax joining anterior edge of prothorax at prosternal suture 
(Fig. 48); anterior portion of prosternal suture sharply excavated, that is, outer 
edge of suture very abruptly raised above central portion of suture 
(criddlei group) ‘Agriotes 


The larvae of several species of Agriotes and Dalopius are known. The 
larva of Agriotella bigeminata (Randall) was illustrated by Béving and Craighead 
(1931, Pl. 86), but there remains some doubt as to the identification, especially 
since the original specimen has been misplaced. It is not known whether 
Agriotella larvae have the two central dorsotergal setae. The known larvae of 
Agriotes and Dalopius may be separated as in the following key. 


Nm 
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Key to Nearctic Genera of Agriotina (Larvae) 
‘* . . . . bd 
Ninth abdominal segment (Fig. 59) with two central pene setae; without muscular 
impressions on ninth abdominal segment - Dalopius 
Ninth abdominal segment without two central dorsotergal setae (Fig. 62, at positions marked 


“yy” 


); frequently with muscular impressions on ninth abdominal segment (Figs. 62, 63) 
Agriotes 
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Genus Agriotes EscHSCHOLTZ 

Agriotes Fschscholtz (1829, p. 34); Candéze (1863, p. 358); LeConte (1884, p. 15); Blatchley 
(1910, p. 739); Van Dyke (1932, p. 446); Brown (1933, p. 176, 1936, p. 249); Glen (1944, 
p- 73); Dietrich (1945, p. 39). Type species: Elater sputator Linnaeus, designated by 
Westwood (1838, p. 25). A. sputator (Linnaeus) belongs to the sputator group. 

Ectinus Eschscholtz (1829, p. 34). Type species: Elater aterrimus Linnaeus, not Fabricius, 
designated by Westwood (1838, p. 25). Eschscholtz included two species in the genus 
Ectinus, namely, “Elater aterrimus F. und volbynensis B”. Hyslop (1921, p. 643) de- 
signated Elater volbynensis Fischer as the type species of Ectinus, stating that Elater 
aterrimus Linnaeus was not one of the originally included species. The earliest record 
Fabricius made to aterrimus (1775, p. 211) clearly indicates that he was redescribing the 
aterrimus of Linnaeus. According to the Rules, the author is considered to have made 
the correct determination; therefore the type species of Ectinus is Elater aterrimus 
Linnaeus, not Fabricius. A. aterrimus (Linnaeus) belongs to the limosus group. 

Cataphagus Stephens (1830, p. 247). Type species: Elater lineatus Linnaeus, by original 
designation. Hyslop (1921, p. 634) erroneously designated Cataphagus (Hemirbipus) 
acuminatus Stephens as the type species of Cataphagus, thereby ignoring a footnote (p. 247) 
in which Stephens clearly indicated that lineatus was the type of Cataphagus. A. lineatus 
(Linnaeus) belongs to the sputator group. 

Pedetes Kirby (1837, p. 145). Type species: Elater obscurus Linnaeus, by original designation. 
Hyslop (1921, p. 663) was the first to point out that the type species of Pedetes belonged 
to Agriotes, even though most authors had been considering the genus in synonymy under 
Athous. This is unfortunate as the description of Pedetes is clearly of an Athous or 
similar elaterid that Kirby had misidentified. Since the name Pedetes is preoccupied in 
Mammalia, it seems best to accept it in synonymy under Agriotes. A. obscurus (Linnaeus) 
belongs to the sputator group. 


Dolopius (in part) LeConte (1853, p. 455). 

Agriodrastus Reitter (1911, p. 222). Type species: Elater pallidulus IWlliger, by original 
designation. A. pallidulus (Illiger) belongs to the sputator group. New synonymy. 
Tinecus Fleutiaux (1939, p. 124). Type species: Agriotes (Ectinus) gratiosus Fleutiaux, by 
original designation. I have examined specimens of gratiosus determined by Fleutiaux, 
and there seems to be no justification for this genus. A. gratiosus Fleutiaux belongs to the 
limosus group, and is closely related to the species of the oblongicollis complex. New 


synonymy. 

Until more of the world fauna of Agriotes can be studied, I feel that it is 
best to refer to species groups rather than to establish subgenera. Besides the 
generic name, which would apply to the sputator group, there is one subgeneric 
name available, namely, Ectinus for the limosus group. Rather than propose 
new subgeneric names now for the criddlei and sparsus groups, it would be better 
to await the study of more material especially from the Far East. 

The Nearctic species of Agriotes comprise four groups. These groups are 
well-defined by external characters and even more so by the types of plates and 
glands on the bursa copulatrix. The known larvae apparently fall naturally 
into these groups, too. The adults of the Nearctic species of Agriotes are 
characterized by the following:— 

1. Form subcylindrical. 

2. Head convex, mouth parts directed downward. 

3. Pubescence variable from whitish-grey to golden and from sparse, semi- 
erect to conspicuous, decumbent. 

4. Colour usually brownish, occasionally with a colour pattern. 

5. Frontal carinae directed downward toward the labrum (Fig. 58), except 
in the criddlei group (Fig. 57), in which the frontal carinae are directed toward 
the meson. 


6. Antenna usually serrate, occasionally filiform as in the oblongicollis 
complex. 


7. Punctures of prothorax variable from very deep, simple to shallow, 
umbilicate. 
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8. Hind coxal plate variable: only slightly enlarged, gradually enlarged 
(Figs. 51, 52), or abruptly enlarged inwardly as in opaculus (Fig. 53). 
9. Tarsi and claws simple, not lobed or toothed. 


10. Side margin of prothorax curved under and therefore invisible from 
above, meeting the anterior edge at or near the prosternal suture, frequently 
interrupted at middle. 


11. Prosternal suture usually strongly excavated, sometimes strongly con- 
cave as in espinosus, sagittus, and sparsus, sometimes very slightly concave as 
in imsanus. 


12. Mandible broad, chisellike (Fig. 56), or tapering to an acute apex 
(Figs. 54, 55). 

13. Bursa copulatrix (Figs. 1-15) with sclerotized plates except in sparsus 
group. 
m a Accessory gland arising away from the bursa copulatrix (Fig. 4), or 
from the bursa copulatrix near the base of the spermathecal duct (Fig. 8). 

15. Colleterial glands elongate, saclike (Figs. 5, 6). 


Key to Groups of Nearctic Agriotes (Adults) 


1. Frontal carinae directed toward meson (Fig. 57); size small, 4.5 to 8 mm.; hind coxal 
plate (Fig. 51) gradually enlarged inwardly; male genitalia (Figs. 16, 17) as 
illustrated; bursa copulatrix (Fig. 4) with a pair of similar plates, each with long 
flexible spines, and a single plate with long spines radiating in all directions; 
accessory gland (Fig. 4, acc gl) arising away from bursa copulatrix .. criddlei group 

Frontal carinae directed downward (Fig. 58); size larger, 6 to 13 mm.; hind coxal 
plate (Figs. 52, 53) varied; bursa copulatrix without plates or with various plates 
(Figs. 5-15), never with plates as in Fig. 4; accessory gland (Figs. 5, 8, acc te 
arising from the bursa copulatrix near base of spermathecal duct — 

. Pronotal, punctures shallow, umbilicate, especially on sides; proepisternal punctures - very 
shallow, umbilicate, close, with interspaces reticulated, dull; metasternal and abdominal 
punctures noticeably finer than those of proepisternum; male genitalia (Figs. 18-31) 
with long, slender median struts, which are generally widely spread; bursa copulatrix 
with variable plates (Figs. 6-15), plates never as in Fig. 1; colleterial glands (Fig. 
6, coll gl) short, about as long as bursa copulatrix, accessory gland long, slender, 
enlarged at apex (Fig. 8, acc gl); several bicoloured forms —... limosus group » 

Pronotal puncture deep, simple, interspaces frequently shiny; metasternal and abdominal 
punctures nearly as coarse as those on proepisternum; male genitalia with short, 
stout (Figs. 32-37), or fairly long, slender median struts (Figs. 38-46), which are 
generally not widely spread; plates of bursa copulatrix when present, of the same 
general shape as in Fig. 1; colleterial glands (Fig. 5) long, about twice as long as 
bursa copulatrix, accessory gland saclike, Atatidietiae or deeply bilobed; uni- 
coloured forms ; Scans uaseshoass geet ieee 

Bursa copulatrix with plates seller to chose in Fig. 1; colleterial glands saclike, 
kidney-shaped, or deeply bilobed; male genitalia (Figs. 32-37) with short, stout 
median struts, ventral part Of lateral lobes weakly sclerotized; interspaces on pro- 
episternum and metasternum smooth and shiny or reticulated and dull; side margin 
of prothorax usually not interrupted in middle; eastern, _— for two introduced 
species, lineatus and obscurus, in British Columbia __ _-----.--.. Sputator group » 

Bursa copulatrix without plates, other details not known; male genitalia (Figs. 38-46) 
with fairly long, slender median struts, ventral part of lateral lobes well-sclerotized 
to apex; interspaces of proepisternum and metasternum highly polished; side margins 
of prothorax usually interrupted in middle; western, except for isabellinus . 

sparsus group- 

The following characters serve to separate the known larvae of Nearctic 

species from other elaterid larvae:— 


1. Colour yellowish or yellowish-brown. 
2. Length varying from 9 to 35 mm. in normal full-grown larvae. 
3. Body finely punctured, without striate areas except in collaris. 
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4. Central dorsotergal setae on the ninth abdominal segment lacking 
(Fig. 62, at positions marked “x’). 

5. Apex of ninth abdominal segment bluntly rounded or nipplelike, not 
bifurcate. 


6. Muscular impressions (Figs. 62, 63) on ninth abdominal segment present 
or absent. 


7. Nasale tridentate. 


8. Antenna bearing only one sensory appendage on apex of second segment. 

9. Mandible (Figs. 69-71) with a retinaculum and with or without a pre- 
apical tooth. 

Eidt (1954) has given a detailed description of the larva of mancus and 
compared it with the three introduced species, sputator, obscurus, and lineatus. 
His key (p. 493) is difficult to use, especially since so much emphasis is placed 
on the angle of the preapical (subapical of Eidt) tooth on the mandible and the 
proportions of the spiracles. Both of these characters are extremely difficult 
to measure, as mentioned above in “Diagnostic Characters of the Larvae”, 
moreover, the preapical tooth is subject to considerable erosion. Another 
character in Eidt’s key is the minute seta in front of each of the lateral and 
spiracular anterotergal setae (see Fig. 72, atl, atsp). Eidt stated (p. 493) that 
if the seta occurs on either side of any of the first eight abdominal segments 
it was considered present, yet on the previous page he stated that this character 
held for only about 80 per cent of the specimens of sputator and lineatus, 90 
per cent for obscurus, and 100 per cent for mancus. Some of the specimens of 
mancus taken near Ottawa, Ontario, do have a minute seta near the lateral 
anterotergal seta; this indicates that there is variation in this character for 
mancus as for the other species. The usefulness of these minute setae is definitely 
limited; however, they are helpful, but not to the extent proposed by Eidt. 

Eidt illustrated (Figs. 28, 29) the most useful character for separating 
mancus \arvae from those of obscurus and lineatus, but failed to use this in his 
key; this character, the bluntness of the ninth abdominal segment, is very useful 
despite the intergrades between mancus, obscurus, and lineatus noted by Fidt. 

No doubt differences exist between the larvae of these species, although they 
may be physiological or ecological. Until more work has been done on them, 
I submit the followi ing key to the known larvae of Nearctic species of Agriotes. 
It is tentative and applicable to full-grown or nearly full- -grown larvae. The 
number in parentheses preceding each species’ refers to the numerical order 
in which the species are listed in the text. 


Tentative Key to Nearctic Species of Agriotes (Larvae) 


1. Ninth abdominal segment (Figs. 62, 63) with two conspicuous muscular impressions; 
mandible with prominent preapical tooth (Fig. 70), or with slight flat projection 


(Fig. 71) S: 2 
Ninth abdominal segment (Figs. 60, 61) lacking muscular i impressions; mandible (Fig. 69) 

smooth, without preapical tooth or flat projection 5 5 

2. Head with definite eye spot behind base of antenna (sputator group) 3 

Head without eye spot behind base of antenna (sparsus group) (28) sparsus LeConte 


Areas around and between the coxae (Fig. 68) with many small, conspicuous sclerotized 
plates __.. (21) sputator (Linnaeus) 

Areas between coxae (Fig. 67) with small, inconspicuous plates; areas around coxae 

with fine lines radiating from coxa, the lined areas different from the areas between 
coxae aw. : & 

4. Apex of ninth abdominal segment (Figs. 62, 65) broadly rounded, first eight abdominal 

segments usually without minute seta in front of each the lateral and spiracular 

anterotergal setae (see Fig. 72, atl, atsp); widely distributed in northeastern United 
States and southeastern Canada —_. a Santas (25) mancus (Say) 
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Apex of ninth abdominal segment (Fig. 66) more or less pointed; first eight abdominal 
segments usually with a minute seta in front of the lateral anterotergal seta or in front 
of both the lateral and the spiracular anterotergal setae (Fig. 72, atl, atsp); known 
from coastal areas of Nova Scotia, Newfoundland, and British Columbia _ 

(24) obscurus (Linnaeus) and (26) lineatus (Linnaeus) 
5. Ninth abdominal segment (Fig. 60) with setiferous tubercles (criddlei group) ... 
(1) criddlei Van Dyke 

Ninth abdominal segment (Figs. 61, 64) without setiferous tubercles (limosus group) 6 

6. First eight abdominal segments with striate area above the spiracle (Fig. 73); spiracles 

I ee (10) collaris (LeConte) 

First eight abdominal segments w ithout striate area above spiracle (Fig. 74); adnan 
slightly smaller... fore ee 
Ninth abdominal segment (Fig. 64) nipplelike; western North America 
(7) ferrugineipennis ( LeConte) 
Ninth abdominal segment (Fig. 61) gradually tapering to = not nipplelike,; northern 


and eastern North America 8 
8. Medial anterotergal setae (Fig. 74A, atm) usually present on abdominal segments one to 
eight; more southern and eastern __.... (6) stabilis (LeConte) 


Medial anterotergal setae usually absent; more northern (in Boreal forests) 
(12) limosus (LeConte) 


Criddlei Group 

As far as is known there are only two species in this group; they are both 
found only in North America. The group is characterized by the followi ing:— 

1. Head coarsely, umbilicately punctured. 

Frontal carinae directed toward meson (Fig. 57). 

Frontal punctures very shallow, contiguous, and relatively large. 

Hind coxal plate (Fig. 51) similar to that of Dalopius, but more sinuate. 
Male genitalia with short, stout median struts. 

6. Bursa copulatrix (Fig. 4) with sclerotized plates similar to those of 
many of Balopius and Agriotella, that is, a pair of similar plates with long 
flexible spines and a single plate with flexible spines radiating outwardly. 

7. Accessory gland arising away from the bursa copulatrix (Fig. 4). 

8. Colleterial glands short, about as long as bursa copulatrix. 

9. Larvae with ninth abdominal segment (Fig. 60) bluntly rounded, without 


muscular impressions, and with two or three rows of setiferous tubercles 
near apex. 


na hwnd 


Key to Nearctic Species of Criddlei Group (Adults) 

Each elytron unicoloured, or at most with a light humeral spot, smaller (4.5 to 
5.5 mm.); male genitalia (Fig. 16) with median lobe slightly narrowed in middle, 
apex more acute; female internal organs of reproduction (Fig. 4) with base of 
spermathecal duct not coiled; widely distributed (Map 1) (1) criddlei Van Dyke 

Each elytron with an entire, median, light-coloured stripe; larger (5.5 to 8 mm.); 
male genitalia (Fig. 17) with median lobe narrowed considerably in middle, apex 
more obtuse; female internal organs of reproduction (Fig. 3) with two coils in 
base of ene duct; known only from northwestern California and western 
Oregon (2) bivittatus Van Dyke 

1. ; dade criddlei Van Dyke 
Figs. 4, 16, 51, 57, 60; Map 1 
Agriotes criddlei Van Dyke (1932, p- 448); Glen (1944, p. 83). 

Matr.—Length 4.5 to 5.5 mm.; width slightly over 1 mm. Body somewhat 
slender. General colour very dark-brown; elytra, underside, antennae, and legs 
usually lighter brown; each elytron frequently with a light-brown humeral spot, 
but never with a complete stripe as in bivittatus. Pubescence moderate, short, 
erect, whitish to yellowish-grey. 


Antenna extending to apex of hind angle of prothorax or up to the length 
of one segment beyond; second segment 1.3 times as long as third; second and 
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third together 1.7 times as long as fourth; fourth equal to or slightly longer 
than second. Pronotum 1.2 times as long as wide; sides straight, convergent 
from apices of hind angles to apical one-fourth, then rounded to apex; hind angles 
divergent, each with acute carina strongly diverging from side margin; punctures 
very shallow, umbilicate, nearly contiguous on disc, closer on sides; interspaces 
shiny. Elytra 2.3 times as long as wide; sides slightly divergent to middle, 
then rounded to apex; intervals shiny, rugose, and punctulate. Hind coxal plate 
(Fig. 51) enlarged inwardly; side margin of prothorax entire, distinct; prosternal 
suture excavated, but not deeply. 

Genitalia (Fig. 16) with median lobe gradually widening toward apex, 
which is more pointed than in bivittatus. 

Femace.—Length 4.5 to 5 mm. Antenna one segment short of reaching 
apex of hind angle of prothorax; second segment 1.3 times as long as third; 
second and third together 1.9 times as long as fourth; fourth equal to or slightly 
shorter than second. Bursa copulatrix (Fig. 4) with a pair of small equal plates, 
each with long flexible spines, and a larger median plate with long flexible spines 
radiating outwardly; base of spermathecal duct not coiled. 

Type Marertat.—The holotype and two paratypes of criddlei are from 
near Aweme (near Treesbank), Manitoba, and are in the collection at the 
California Academy of Sciences, San Francisco. I have not examined the type, 
but I have seen several topotypical specimens and there seems to be little doubt 
regarding the identity of this species. 

DistTRIBUTION.— [he general distribution of criddlei is indicated on Map 1. 
It is usually found in mountain meadows or prairie areas. It has been collected 
from late March to the middle of August, mostly in May and June. I have 
examined 134 specimens, 88 per cent of w hich were males, from the following 
localities. ALBERTA: Brooks; Coutts; Elkwater; Elkwater Park; Irvine; 
Lethbridge; Macleod; Manyberries, Medicine Hat; Morrin, New Dayton, 
Pigeon Indian Reservation (near Wetaskiwin); Warner. BRITISH 
COLUMBIA: Aspen Grove; Chilcotin; Cousens Bay (near Vernon); Creston; 
Grand Forks; Kettle Valley; Midday Valley (near Merritt); Osoyoos; Vernon. 
COLORADO: Boulder; Estes Park; Fort Collins; *Rist Canyon; Roggen. 
IDAHO: Smiths Ferry. MANITOBA: Aweme (near Treesbank); Brandon; 
Carberry. MONTANA: *Bozeman; Helena; Lake Co. NORTH DAKOTA: 
Butte; *Sentinel Butte. OREGON: Athena; *Enterprise; *Granite; Meacham; 
*Pine Creek (near Baker); Wallowa Lake (rear Enterprise). SASKATCH- 
EWAN: Bounty, Coronach, Cypress Hills; Fox Valley; Katepwa; Saskatoon, 
Yorkton. UTAH: Eden; Logan Canyon. WASHINGTON: *Cle Elum; 
*Yakima. WYOMING: *Grand Teton National Park. 

Discussion.—A. criddlei is the smallest known Nearctic species of Agriotes. 
It is closely related to bivittatus, but differs by being smaller (4.5 to 5.5 mm.) 
and by havi ing the elytra uniformly brown or with only a light humeral spot; 
bivittatus is larger (5.5 to 8 mm.) and has an entire stripe on each elytron. The 
male genitalia of criddlei (Fig. 16) have the median lobe slightly widened from 
the base and with a more strongly pointed apex, whereas bivittatus (Fig. 17) 
has the median lobe narrowed considerably in the middle and the apex is more 
obtuse. A. criddlei is widely distributed (Map 1) and bivittatus is known only 
from northwestern California and western Oregon. 

A. criddlei is more apt to be confused with Dalopius inordinatus, especially 
specimens from the Cypress Hills of Alberta and Saskatchewan, as the two are 
known to occur together there. The dull pronotum (due to the shallow, 
definitely umbilicate, nearly contiguous punctures) readily distinguishes criddlei; 
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Map 1. General distribution of Agriotes criddlei Van Dyke. 


also the side margin of the prothorax (see F ig. 48) joins the anterior edge at the 
prosternal suture and the prosternal suture is strongly excavated. On the other 
hand, D. inordinatus has a shiny pronotum (due to the deeper, only slightly 
umbilicate punctures that are separated by one-half their diameters); also the 
side margin of the prothorax joins the anterior edge near the prosternal suture 
and the prosternal suture is concave, not — excavated, except possibly 
at the extreme anterior end. 

Larva.—Glen (1944, p. 83) described the larva of criddlei in detail. 
Normal full- -grown length about 10 mm.; width about 1 mm. Colour pale- 
brown or yellow ish-brown. Mandible w hone preapical tooth (see Fig. 69), 
but with well- -developed retinaculum. Thorax and abdomen minutely, sparsely 
punctured. Ninth abdominal segment (Fig. 60) bluntly rounded, the setae 
arising from tubercles on the apical one-third. 

The larva of criddlei is readily distinguished from other Nearctic A griotes 
larvae by the presence of setiferous tubercles on the ninth abdominal segment 
(Fig. 60) and by its small size. 

Hasits—Mr. Lane (in litt.) stated that criddlei may be collected by beating 
or sweeping low vegetation around mountain meadows. Glen (1944, p. 79) 
included the following notes on criddlei. It is a typical prairie species and the 
larvae are an important grain-crop pest in southern Alberta and southwestern 
Saskatchewan. Evidently the larvae prefer loam soil with considerable clay in 
the subsoil, but they have been taken in soils ranging from fine sandy loam to 
clay. Larvae reared in the laboratory pupated in early August and ‘the adults 
appeared from seven to ten days later. 


2. Agriotes bivittatus Van Dyke 
Figs. 3, 17 
Agriotes bivittatus Van Dyke (1932, p. 448). 

Mate.—Length 5.5 to 6 mm.; width about 1.5 mm. Body somewhat slender. 
General colour very dark- brown: each elytron with entire, median, light-brown 
stripe about three intervals wide; legs brown. Pubescence moderate, short, erect, 
greyish to yellowish. 













































32 THE CANADIAN ENTOMOLOGIST : SUPPLEMENT I [Vol. 88 


Antenna extending about the length of one segment beyond apex of hind 
angle of prothorax; second and third segments subequal, together 1.6 times as 
long as fourth. Pronotum 1.1 times as long as wide; sides convergent from 
apices of hind angles to apical one-fifth, then rounded to apex; hind angles each 
with indistinct carina strongly diverging from side margin; punctures coarse, 
very shallow, umbilicate, nearly contiguous on disc, even shallower and closer 
on sides; interspaces shiny. Ely tra 2.4 times as long as wide; sides parallel or 
slightly divergent to middle, then rounded to apex; intervals rugose, shiny or 
not, not distinctly punctulate. Hind coxal plate not as sinuate as in criddlei, 
more nearly as in Dalopius (Fig. 50); side margin of prothorax entire, distinct; 
prosternal suture strongly excavated, but not deeply. 

Genitalia (Fig. 17) with median lobe obtuse at apex and narrowed con- 
siderably opposite apices of lateral lobes. 

FeMALE.—Length 6.5 to 8 mm.; width nearly 2 mm. Antenna extending 
to apex of hind angle of prothorax; second and third segments subequal, together 
1.4 times as long as fourth. Bursa copulatrix (Fig. 3) with plates apparently 
identical with those of criddlei; base of spermathecal duct coiled more than 
in criddlei. 

Type Mareriac.— The holotype and two paratypes of bivittatus are from 
Corvallis, Oregon, and are in the collection of the California Academy of Sciences, 
San Francisco. I have not examined the type, but I have seen topotypical 
specimens and there seems to be little doubt about the identity of this species. 

Distripution.—As far as is known, bivittatus occurs in northwestern 
California and western Oregon, and it has been collected in late April. I have 
examined five males and three females from the following localities. CALI- 
FORNIA: Gasquet, Del Norte Co.; Orleans. OREGON: Corvallis; Wilderville. 

Discussion.—A. bivittatus is closely allied to criddlei, but the larger size and 
vittate elytra distinguish bivittatus,; for a more detailed comparison of these two 
species, see the discussion under criddlei. 


Limosus Group 

Nearly half of the Nearctic species of Agriotes belong to the limosus group; 
several species occur in eastern Asia and one species is known from Europe. 

As a rule, secondary sexual characters are not evident in the species of 
Agriotes. However, in the limosus group it is usually possible to separate the 
sexes by the pubescence of the antennae. Frequently the males have conspicuous, 
short, erect pubescence, whereas the females have sparse, decumbent pubescence. 
This character is sometimes difficult to observe, and it is most obvious from a 
dorsal or ventral view of the antenna. 

The Nearctic species of the Jlimosus group are characterized by the 
following: — 

1. Head coarsely, umbilicately punctured. 

2. Frontal carina directed downward toward labrum (Fig. 58). 

3. Antenna serrate, but filiform in oblongicollis, espinosus, and arcanus. 

4. Pronotal punctures shallow, close, umbilicate on sides, but deeper, sparser 
on disc (except that stabilis has fine punctures on basal half and coarse ones on 
apical half). 

5. Punctures on proepisternum considerably coarser than those on metaster- 
num and abdomen. 

6. Proepisternum with shallow, umbilicate, contiguous punctures, inter- 
spaces reticulated, dull. 
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7. Metasternal interspaces reticulated, dull. 


8. Male genitalia with long median struts which are usually well- -spread, 
apex of lateral lobe frequently weakly sclerotized, translucent. 


9. Plates on bursa copulatrix varied, never as in criddlei or sputator group. 


10. Accessory gland (Fig. 8, acc gl) long, slender, enlarged at apex, arising 
from the bursa copulatrix near the base of the spermathecal duct. 


11. Colleterial glands short, about as long as bursa copulatrix. 

12. Larvae without muscular impressions or setiferous tubercles on ninth 
abdominal segment, ninth segment terminating bluntly (Fig. 61) or nipplelike 
(Fig. 64). 

Key to Nearctic Species of Limosus Group (Adults) 


1. Pronotal punctures uneven, very fine on basal half, coarse on apical half; male genitalia 


(Fig. 21) as illustrated; bursa copulatrix (Fig. 7) as illustrated (6) stabilis (LeConte) - 


Pronotal punctures coarse throughout — 
Pronotum reddish with large, well-defined median black stripe and black hind angles; 
male genitalia (Fig. 23) as illustrated; bursa copulatrix (Fig. 14) with only one pair 


nm 


of notched plates, with many spines on base of spermathecal duct; northeastern 3 
Pronotum usually unicoloured, never with well-defined median stripe 4 
3. Elytra black, prosternal lobe generally reddish; proepisternum usually not entirely 
reddish; mesoepisternum black ae (9) fucosus (LeConte) 
Elytra reddish; prosternal lobe generally black; proepisternum usually entirely reddish 
except for posterior edge; mesoepisternum usually reddish (10) collaris (LeConte) 
4. Elytra bicoloured, apex darker than base : : 5 
Elytra unicoloured, never with a darkened apex 6 


5. Interspaces on pronotum reticulated, dull; apical fourth of elytra darker in oulens than 
rest; male genitalia (Fig. 18) with gradually enlarged apex on each lateral lobe, 
bursa copulatrix (Fig. 2) with irregular (not notched) plates (3) apicalis LeConte 

Interspaces on pronotum shiny; apical third or half of elytra darker in colour than 
rest; male genitalia (Fig. 27) with abruptly enlarged apex on each lateral lobe; bursa 


copulatrix (Fig. 13) with deeply notched plates (in part) (15) thevenetit Horn 
6. Second and third antennal segments each short, together about as long as fourth, bursa 
copulatrix (Figs. 9, 11) with two pairs of plates, smaller pair with long spines 7 


Second and third antennal segments each long, together at least 1.4 times as long as 
fourth; bursa copulatrix with one pair of plates and sometimes an extra single plate 9 

. Western states, male genitalia (Fig. 30) with wide apex on lateral lobe; bursa copulatrix 

(Fig. 9) with larger pair of plates equal in size, smaller pair with long spines only 

on medial half; prosternal suture usually strongly concave (outer margin not raised 

and usually not carinated near apex). oe (18) espinosus new species 
Eastern states and southeastern Canada; male genitalia (Figs. 28, 29) with narrower 

apex on lateral lobe; bursa copulatrix (Fig. 11) with larger pair of plates unequal 

in size, one being shorter and wider than other, smaller pair with long spines all 

over; prosternal sutures excavated, although not sharply___»_»_____ 

8. Base of spermathecal duct (Fig. 11) tightly coiled before branching and with numerous 
small spines; male genitalia (Fig. 28) with apex of lateral lobe more elongate, without 
prominent seta or occasionally with one near apex on ventral side, pronotal disc 
generally with shallower, umbilicate punctures, antenna extending two segments 
beyond apex of hind angle in male and one segment in female; pronotum with sides 

. sinuate and hind angles slender (16) oblongicollis (Melsheimer) 

Base of spermathecal duct (Fig. 10) loosely coiled before branching and without 
spines; male genitalia (Fig. 29) with shorter apex on lateral lobe, with two prominent 
setae on ventral side near apex; pronotal disc generally with deeper, slightly 
umbilicate punctures; antenna extending one segment beyond apex of hind angle in 
male and to apex in female; 1 aanamanes with sides convergent from apices of hind 


~ 


angles, hind angles stout. SOE red ns anaes ort reer? oe) (17) arcanus Brown : 


9. Hind coxal plate (Fig. 53) very abruptly enlarged inwardly, free angle slightly over 
90 degrees; male genitalia (Fig. 31) with median struts angulate; bursa copulatrix 
(Fig. 15) with numerous long spines on all three plates; western states and British 
Coe (hee 89)... AES eile (19) opaculus (LeConte) 
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Hind coxal plate (see Fig. 52) not, or only slightly, enlarged inwardly, free angle 
much more than 90 degrees; bursa copulatrix never with long spines on plates _ 10 
. Pronotum red; elytra dark-brown; male genitalia (see Figs. 23, 26) as illustrated, huree 
copulatrix (see Figs. 13, 14) as illustrated 

Pronotum brown or black, never red; elytra usually lighter colour than pronotum 12 

Larger (10 to 13 mm.); aul genitalia (see Fig. 23) with smaller apex on each lateral 

lobe, wider median lobe; bursa copulatrix (see Fig. 14) with slightly notched plates; 
Arizona and southwestern Utah ts Oe A (in part) (8) brunneus Schaeffer 

Smaller (7.5 to 9 mm.); male genitalia (Fig. 26) with. larger apex on each lateral lobe, 

narrower median lobe; bursa copulatrix (see Fig. 13) with deeply notched plates; 
California. ; eeveeeeeeeen-n-------- (14) torquatus LeConte 

. Smaller (6 to 75 mm. re pronotum sparsely punctured; uniformly dark-brown or black; 

male genitalia (Fig. 25) as illustrated; bursa copulatrix (see Fig. 13) with deeply 
notched plates; northeastern states and Ontario —_ (13) avulsus (LeConte) 

Larger (7 to 13 mm.); pronotum closely punctured; usually. ‘with elytra of lighter 

brown than pronotum; if bursa copulatrix as in Fig. 13, then from western states 13 
. Pronotal pubescence glittering golden; elytra usually reddish, pronotum and head 
blackish; male genitalia (Fig. 24) as illustrated; bursa copulatrix (Fig. 12) with base 

of spermathecal duct coiled : 14 
Pronotal pubescence whitish, or yellow ich, never glittering golden; colour variable: 
male genitalia (Figs. 19, 20, 22, 23, 27) as illustrated; bursa _— het 6, 8, 13, 

14) with base of spermathecal duct not coiled 15 
. Pronotal punctures coarse, contiguous on disc; larger (9 to il mwn.); Oregon to 

southern British Columbia and southwestern Alberta (Map 7)... (11) tardus Brown 

Pronotal punctures moderate, separated by half their diameters on disc; smaller (8 to 

10 mm.); northern states and southern Canada, only occasionally west of Continental 
Divide (Map 8) ees (12) limosus (LeConte) 
. Smaller (7 to 8 mm.); uniformly brown; sndlie genitalia (Fig. 27) with larger, more 
rounded apex on each lateral lobe; bursa copulatrix (Fig. 13) with deeply notched 
plates; western states and British Columbia _. (in part) (15) thevenetii Horn 
Larger (8.5 to 13 mm.); elytra usually lighter in opm than pronotum or uniformly 
very dark-brown; male genitalia (Figs. 19, 20, 22, 23) with smaller, more pointed 
apex on each lateral lobe; bursa ee (Figs. 6, 8, 14) with plates slightly 
notched or entire _. : 16 
. Pronotal punctures larger, contiguous, very duilow even on dine — genitalia pm 
Fig. 23) as illustrated; bursa copulatrix (see Fig. 14) with well-defined, slightly 
notched plates; southwestern Utah and Arizona_..(in part) (8) brunneus Schaeffer 
Pronotal punctures smaller, usually not contiguous on n disc, deeper on disc than on 
sides; male genitalia (Figs. 19, 20, 22) as illustrated; bursa copulatrix (Figs. 6, 8) 
with irregularly shaped plates; northern Utah and westward, or northeastern... 17 
Northeastern states and southeastern Canada, west to Minnesota (Map 2); male 
— (Fig. 20) as illustrated; bursa es (Fig. 8) with smaller, narrower 
puntos. (5) quebecensis Brown 

Western states, east to ) northern Utah (sce Map 4); ‘male genitalia (Figs. 19, 22) as 

illustrated; bursa copulatrix (Fig. 6) with larger, wider plates 18 
. Pronotum subquadrate, hind angles shorter, robust; male genitalia (Fig. 19) odiuie. 
with larger apex on each lateral lobe ees -(4) hoodi new species 

Pronotum about 1.3 times as long as wide, hind angles longer, slender; male genitalia 

(Fig. 22) narrower, with smaller apex on each lateral lobe 
(7) ferrugineipennis (LeConte) 
3. Agriotes apicalis LeConte 
Figs. 2, 18 
Agriotes apicalis LeConte (1884, p. 18). 
Agriotes apicatus of Schwarz (1906, p. 272) (error in spelling). 

Mate.—Length 6.5 to 8 mm.; width about 2 mm. Body slender, slightly 
depressed. General colour black or dark-brown, elytra yellowish-brown except 
for dark-brown apical one-fourth and narrow sutural stripe; antennae and legs 
darker than elytra. Pubescence moderate, short, yellowish-grey. 

Antenna one segment short of reaching apex of hind angle of prothorax, 
second and third segments subequal, together 1.7 times as long as fourth; fourth 
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tu tenth distinctly serrate. Pronotum 1.4 times as long as wide; sides convergent 
from apices of hind angles to apical one-fifth, then abruptly rounded to apex; 
carina on hind angle acute, slightly diverging from side margin; punctures 
moderate, separated on disc by about one-half their diameters, shallower and 
contiguous on sides; interspaces reticulated, dull. Elytra 2.5 times as long as 
wide; sides straight, slightly convergent on basal three-fifths, then rounded to 
apex; intervals rugose, dull. Hind coxal plate abruptly enlarged inwardly; 
proepisternal punctures very close; side margin of prothorax entire, distinct, 
prosternal suture strongly excavated. 

Genitalia (Fig. 18) with a very large opaque apex on each lateral lobe. 

FeMALE.—Length 6 to 8.5 mm.; width about 2 mm. Antenna two segments 
short of reaching apex of hind angle of prothorax. Bursa copulatrix (Fig. 2) 
with a pair of similar plates and two rows of scattered spines and a larger median 
spine on base of spermathecal duct. 

Type Marertat.—The only specimen of apicalis in the LeConte collection 
bears the locality label “Cal.” and is a female. This specimen was subsequently 
labelled as Type No. 2497, and very likely is the holotype of apicalis. The 
original description gave the ty pe locality as Yreka, California. 

Distripution.—A. apicalis is distributed from California to southern British 
Columbia, and has been collected from early April to early July. I have 
examined 45 specimens, about one-third of which were males, from the following 
localities. BRITISH COLUMBIA: Cultus Lake; Sanca; Vancouver. 
CALIFORNIA: Berkeley; Camp Baldy, Los Angeles Co.; Claremont (on nearby 
mountains); Felton; Humboldt Co.; Lagunitas, Mill V alley: ; Mt. Diablo; Oakland; 
Santa Clara Co.; Santa Cruz Mts.; Siskiyou Co.,; Trinity Co.; Yorkville. 
OREGON: Boyer, Saddle Back Mts., Lincoln Cus Canyonville; Dayton, 
*Homestead; Hood River; Illinois River (headwaters); Milton, Josephine Co., 
Portland; St. Helens (22 miles southwest). WASHINGTON: *Fall City; *Mt. 
Rainier National Park; *Renton; Seattle. 

Discussion.—A. apicalis is readily recognized by its small size and distinctive 
colour pattern of the elytra, that is, the apical fourth is darker than the rest. 
Apparently this species is not closely related to any known member of the 
limosus group. The shape and punctation of the prothorax superficially relate 
apicalis to the criddlei group. 

Hasits.—Mr. Lane (in litt.) stated that apicalis may be collected by beating 
or in ground debris on sandy soil. 


4. Agriotes aged new species 
Fig. 1 

Mare.—Length 8.5 mm. (paratypes ; to 9.5 mm.); width 2.5 mm. Body 
slightly robust. Head, pronotum, and underside black; antenna, legs, and elytra 
reddish-brown (elytra dark-brown on one paratype). Pubescence moderate, 
vellowish-grey. 

Antenna one segment short of reaching apex of hind angles of prothorax 
(in paratypes it may extend up to apex); second segment .8 times as long as 
third; second and ‘third together 1.6 times as long as fourth. Pronotum 
subquadrate; sides convergent from apices of hind angles to apical one-fourth 
(subparallel in some paratypes), then rounded to apex; hind angles stout, 
divergent, distinctly carinate, carina diverging strongly from side margin, 
punctures moderately deep, umbilicate, separated by one-third their diameters 
on disc, contiguous and shallower on sides; interspaces shiny. Elytra 2.1 times 
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as long as wide; sides slightly divergent to middle, then rounded to apex; striae 
slightly impressed; intervals flat, rugose, dull, punctulate. Hind coxal plate 
abruptly enlarged inwardly; side margin of prothorax distinct; prosternal suture 
strongly excavated. 

Genitalia (Fig. 19) very similar to those of quebecensis, but slightly more 
robust and lacking the two carinae on the dorsal side of the median lobe. 

FeMALE.—Same size as male. Antenna three segments short of reaching 
apex of hind angle of prothorax; second segment .7 times as long as third, second 
and third together twice as long as fourth. Pronotum slightly wider than long. 
Internal organs of reproduction similar to those of ferrugineipennis (Fig. 6). 

Type MareriaL.—Holotype male:—Mt. Hood, Oregon, Cloud Cap Inn, 6000 
feet, June 12, 1941 (M. C. Lane). Allotype female:—Mt. Hood, Oregon, Cooper 
Spur Junction, 2800 feet, June 12, 1941 (M. C. Lane). Paratypes:-12 males and 
six females from the following localities. BRITISH COLUMBIA: Rock Creek, 
June 10, 1923 (E. R. Buckell) (12). IDAHO: New Meadows, June 24, 1938 
(M. C. Lane) (12). OREGON: same date as holotype (44 ¢, 12); same data 
as allotype (14, 32 2); Bear Springs, June 6, 1939 (K. M. & D. M. Fender) 
(12); Diamond Lake, Douglas Co., July 2, 1950 (L. G. Gentner) (1 4 ); Flood 
River (H. Kahl collection, C. M. Acc. 12676) (14); Suttle Lake (5 miles west) 
(Jefferson Co.), May 30, 1941 (Schuh and Gray) (2 ¢); Suttle Lake (5 miles 
west) (Jefferson Co.), July 8, 1939 (Schuh and Gray) (14). WASHINGTON: 
Mt. Adams, Bird Creek, 5300 feet, June 11, 1941 (M. C. Lane) (14 ). 

The holotype, allotype, and some paratypes are being deposited in the 
collection of Mr. M. C. Lane, U.S. Department of Agriculture, Walla Walla, 
Washington. Additional paratypes are being deposited in the following collec- 
tions: Canadian National Collection, Ottawa; Carnegie Museum, Pittsburgh, 
Pennsylvania; and Mr. Joe Schuh, Klamath Falls, Oregon. 

Distripution.—As can be noted from the above, hoodi is known from 
Oregon, southern Washington, south central British Columbia, and east central 
Idaho. It has been collected from early June to early July. 

Discussion.—A. hoodi is closely related to the eastern quebecensis, in fact, 
the two are difficult to distinguish except by distribution. A. quebecensis 
(Map 2) is not known to occur west of Minnesota and hoodi is found in the 
Pacific Northwest. The most distinctive feature of hoodi is the robust hind 
angles of the prothorax, but even this will’not serve to distinguish certain 
individuals of hoodi from those of quebecensis or ferrugineipennis. The male 
genitalia of hoodi (Fig. 19) are more robust and lack the two longitudinal 
carinae on the dorsal side of the median lobe, whereas in quebecensis the genitalia 
are slightly more slender and possess two longitudinal carinae on the dorsal side 
of the median lobe as shown in Fig. 20. The subquadrate pronotum of hoodi 
distinguishes it from ferrugineipennis, which has the pronotum about 1.3 times 
as long as wide. The male genitalia of boodi and quebecensis are very similar 
and the female internal organs of reproduction of hoodi and ferrugineipennis 
are similar. 


. 5. Agriotes quebecensis Brown 
Figs. 8, 20, 54; Map 2 
Agriotes quebecensis Brown (1933, p. 176); Dietrich (1945, p. 41). 
?Agriotes pubescens (in part) of Van Dyke (1932, p. 446). 
?Agriotes ferrugineipennis of Proctor (1938, p. 121; 1946, p. 146). 
Mate.—Length 8.5 to 10 mm.; width 2.5 to 3 mm. Body slightly robust. 
General colour dark-brown or black; elytra frequently lighter in colour than 
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Map 2. General distribution of Agriotes quebecensis Brown. 


pronotum; antennae and legs light-brown. Pubescence moderate to conspicuous, 
whitish-grey, frequently tinged with yellow. 

Antenna extending about to apex of hind angle of prothorax; second segment 
1.1 times as long as third; second and third together 1.5 times as long as fourth. 
Pronotum 1.2 times as long as wide; sides slightly sinuate, widest about the 
apical one-fourth; hind angles slightly divergent, each with blunt carina diverging 
from side margin; punctures coarse, rather deeply umbilicate, separated by one- 
half their diameters on disc, shallower and closer on sides; interspaces shiny, 
or reticulated and dull. Elytra 2.4 times as long as wide; sides slightly divergent 
to middle, then rounded to apex; intervals smooth or rugose, dull, punctulate. 
Hind coxal plate gradually enlarged or slightly sinuate inwardly; side margin 
of prothorax entire, not prominent; prosternal ‘suture strongly excavated. 

Genitalia (Fig. 20) with apex of median lobe compressed on ventral side 
and with two carinae on the dorsal side of the apical one-half. 

FeMALE.—Length 8 to 11 mm.; width 2.5 to 3.5 mm. Antenna about one 
segment short of reaching apex of hind angle of prothorax; second and third 
segments subequal, together 1.6 times as long as-fourth. Bursa copulatrix (Fig. 
8) with one pair of equal plates and several small scattered plates; base of 
spermathecal duct with many scattered spines. 


Type MateriaL.—I have examined the male holotype of quebecensis, Type 
No. 3448, which is in the Canadian National Collection, Ottawa. The type 
locality is Blackburn, Ontario; the allotype is also from Blackburn; the paratypes 
are from Paris, Maine; Nova Scotia; Colebrook, Merivale, and Ottawa, Ontario; 
Covey Hill, Knowlton, South Bolton, and Wakefield, Quebec. 

Distripution.—The general distribution of quebecensis is indicated on 
Map 2. It has been collected from early May to early July. 1 have examined 150 
specimens, approximately half of which are males, from the following localities. 
ILLINOIS: “Ill.” MAINE: Cumberland Co.; Monmouth; Paris. MASSA- 
CHUSETTS: Florida. MICHIGAN: Lake Co.; Marquette; Mecosta Co.; 
Schoolcraft Co. MINNESOTA: Duluth; Pencer; Randall; Wadena Co.; 
Wyoming. NEW HAMPSHIRE: Franconia; Glen House; Mt. Washington; 
Rumney; Walpole. NEW YORK: Artist’s Brook, Essex Co.; Catskill Mts.; 
Pike; Slide Mt., Ulster Co.; Underwood. NOVA SCOTIA: Baddeck; Newport. 
ONTARIO: Blackburn; Chalk River; Colebrook; Erieau; Leitrim; Merivale; 
Marmora,; Ottawa. QUEBEC: Aylmer, Beech Grove; Brome; Cascapedia; 
Covey Hill; Georgeville; Harrington Lake, Gatineau Park; Knowlton; Shaw- 
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bridge; South Bolton, Wakefield. WISCONSIN: Bayfield; Fort Lewis, Pierce 
Co. 


Discussion.—A. quebecensis is most closely related to stabilis, but it is 
readily recognized from it as quebecensis has coarse pronotal punctures and in 
stabilis the basal one-half of the pronotum is very finely punctured and the 
apical one-half coarsely punctured. 

In many collections quebecensis is confused with pubescens, but the 
punctation of the underside separates these two species most of the time. A. 
quebecensis has the proepisternal punctures shallow, umbilicate and the inter- 
spaces reticulate, dull, the metasternal punctures noticeably finer than those of 
the proepisternum, and the pronotal punctures umbilicate, whereas pubescens 
has the proepisternal punctures deep, not umbilicate and the interspaces shiny, 
the metasternal punctures as coarse as those of the proepisternum, and the 
pronotal punctures simple. The most reliable of these characters is the com- 
parison of the punctures on the metasteraum and proepisternum. If there 
is any doubt, then it is best to dissect the specimen and examine the male genitalia 
(Figs. 20, 34) or the bursa copulatrix (Fig. 8, see Fig. 5), which show extreme 
differences as illustrated. 


« 6. Agriotes stabilis (LeConte) 
Figs. 7, 21, 74; Map 3 
Dolopius stabilis LeConte (1853, p. 457). 
Agriotes stabilis (LeConte). Candéze (1863, p. 376); LeConte (1884, p. 15); Blatchley 

(1910, p. 740); Dietrich (1945, p. 40). 

Mate.—Length 8 to 10 mm.; width 2 to 3 mm. Body slightly robust. 
Colour quite variable, from entirely black to entirely brown with all inter- 
grades between; base and sides of pronotum frequently lighter than disc, elytra 
usually lighter in colour than pronotum and frequently with a wide darker 
sutural stripe; antennae and legs brown. Pubescence finer and denser on basal 
half of pronotum than on apical half, slightly yellowish-grey. 

Antenna extending to apex of hind angle of prothorax; second segment 
ee to third; second and third together 1.5 times as long as fourth. Pronotum 
1.2 times as long as wide; sides slightly convergent to about the apical one-fourth, 
then rounded to apex; hind angles divergent, stout, each with blunt carina 
diverging from side margin; punctures on basal half very fine, contiguous, grading 
into coarse, umbilicate punctures separated by one- -half their diameters on apical 
half, closer and shallower on sides; basal half densely pubescent, apical half 
normally pubescent; interspaces shiny on apical half. Elytra 2.4 times as long 
as wide; sides slightly divergent to middle, then rounded to apex; intervals 
smooth or rugose, shiny or dull. Hind coxal plate rather abruptly enlarged 
inwardly; side margin of prothorax entire, distinct; prosternal sutures strongly 
excavated. 


Genitalia (Fig. 21) very similar to those of quebecensis, differing mainly 
in lacking the two carinae on the dorsal side of the median lobe. 

Femate.—Length 10 to 13 mm.; width 3 to 4mm. More robust than male. 
Antenna two segments short of reaching apex of hind angle of prothorax; 
second segment equal to, or 1.1 times as long as third; second and third together 
1.2 times as long as fourth. Sides of pronotum parallel to middle or slightly 
sinuate, widest at apical one-third; hind angles not quite as divergent as in male, 
basal half with very short, practically invisible pubescence, apical half normally 
pubescent. Elytra 2.3 times as long as wide; sides usually slightly divergent to 
middle or apical one-third, then rounded to apex. Bursa copulatrix (Fig. 7) 
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Map 3. General distribution of Agriotes stabilis (LeConte). 


with a pair of equal plates and several small scattered plates, occasionally with 
a very few scattered spines on base of spermathecal duct. 

Type Mareriat.—The LeConte collection contains five specimens of 
stabilis. The first specimen bears LeConte’s blue- -grey locality disc (Lake 
Superior) and was subsequently labelled as Type No. 2488. This specimen is 
a female and is hereby designated as the lectoty] pe of stabilis. 


DistrIBUTION. —The general distribution of stabilis is indicated on Map 3. 
It has been collected from early May to early September, mostly in June. I have 
examined 748 specimens, about one-third of which were males, from the 
following localities. ILLINOIS: Algonquin, Edgebrook; Evanston. INDIANA: 
Hessville (near Hammond); Tremont. TOWA: Hancock Co. MAINE: 
Cumberland Co.; East Machias; Kineo; Lincoln Co.; Monmouth. Paris. 
MANITOBA: Aweme (near Treesbank); Carberry; Fork River, Glenboro; 
Killarney; Onah (near Treesbank); Victoria Beach; Virden. MASSACHU- 
SETTS: Ipswich, Mt. Toby, Franklin Co.; Petersham. MICHIGAN: Alston, 
Bay Co.; Beaver Island, Charlevoix Co.; Cross Village; Detroit, Douglas Lake, 
Cheboygan Co.; Floodwood, Schoolcraft Co.; Garden Island; Gladwin Co.; Gull 
Island; Harrison; High Island; Huron Mountain Club, Marquette Co., Indian 
Lake, Schoolcraft Co.; losco twp., Livingston Co.; Lakeville; Manistique; Manitou 
Paymen Island; Marquette; Mecosta Co.; Midland; Onota twp., Alger Co.; 
Osceola; Pentwater; Port Austin; Roscommon Co.; South Fox Island, Leclenau 
Co.; St. Helena Island; St. Ignace; St. Joseph; Whitefish Point, Chippewa Co. 
MINNESOTA: Afton; Carlton Co.; Cass Lake; Chisago City; Crookston; 
Douglas Co.; Duluth; Grand Marais; Grand Portage; Houston Co.; Itasca Co.,; 
Kittson Co.; Lake Itasca; Lakeland (Hudson Bridge over St. Croix River); Mille 
Lacs; Minneapolis; Olmsted Co.; Otter Tail Co.; Pine Co.; St. Paul. NEBRASKA: 
Lincoln; Malcolm. NEW BRUNSWICK: Boiestown; Tabusintac. NEW 
HAMPSHIRE: Carter Dome, White Mts.; Franconia; Manchester; Mt. Washing- 
ton (summit). NEW YORK: Buffalo; Canton; Catskill Mts.; Crown Point; 
Mt. Marcy (top); Mt. MacIntyre (top); Mt. Whiteface (top); Olcott; Peru; 
Plattsburg; Poughkeepsie; Putnam Station; Slide Mt. (top), Ulster Co.; South 
Fallsburgh; Upper Saranac. ONTARIO: Arnprior; Bells Corners; Blackburn; 
Campden; Chalk River; Fisher Glen; Fonthill; Galetta, Honey Harbour, Jockvale; 
Lake Joseph, Muskoka; Leamington; Mer Bleue (near Ottawa); Merivale; Mill 
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Bridge; Miners Bay; Normandale;, Ottawa; Petawawa Res.; Port Colborne; Rainy 
River District; Ridgeway; Southampton; Tillsonburg, Toronto; Turkey Point; 
Walsingham. . PENNSYLVANIA: Allegheny; Henryville; Hummelstown; 
Jeannette. QUEBEC: Arthabaska; Aylmer; Brome, Chelsea; Covey Hill; Fort 
Coulonge; Harrington Lake, Gatineau Park; Kersbazua; Knowlton; La Trappe; 
Meach Lake; Montreal; Norway Bay; Old Chelsea; Wakefield: Wright. 
WISCONSIN: Bayfield; Beaver Dam; Milwaukee; Mountain, Polk Co. 

I have seen three specimens of stabilis labelled “Br. Col.” (Canadian National 
Collection) and one specimen labelled “Kans.” (Otto Lugger collection, 
University of Minnesota). These records should be confirmed before extending 
the range of stabilis to include them. 

Discussion.—A. stabilis is the only Nearctic species of Agriotes that has 
uneven pronotal punctures, that is, very fine on the basal half and coarse on the 
apical half. Phy logenetically this species is closely related to quebecensis, as 
well as to two western species, ferrugineipennis and hoodi; for a comparison of 
these species see the discussion under ferrugineipennis. 

Larva.—The larva of stabilis is very similar to that of limosus as described 
by Glen (1941, p. 58), differing in the following details. Normal full-grown 
length 20 to 22 mm.; width about 2 mm. General colour yellowish-brown, 
lighter colour in smaller larvae; mesothorax and metathorax each with a darker 
transverse area around the anterior row of setae, first eight abdominal segments 
(Fig. 74) each with this same darker transverse area that also extends down to 
and includes the area around the lateral longitudinal impressions. Mandible 
without preapical tooth (see Fig. 69). Prosternum occasionally with three setae 
on each side instead of two as in limosus. Proepisternum usually with a small 
seta on each side posteriorly to the one Glen (1941, Fig. 7) illustrated. First 
eight abdominal segments each usually with a small medial anterotergal seta 
(Fig. 74A, atm) on each side of the center line. 

The above description is based on four exuvia, each associated with an adult 
in a pupal cell, and 28 various-sized larvae. These specimens were collected 
during the fall of 1953 in the humus layer in a birch- -poplar woods near Merivale, 
Ontario. During the early summer stabilis adults were very common in the 
same woods, however a few fucosus adults were also found. Thus there is a 
possibility that the larvae may belong to one or the other, or both species, 
although it seems reasonable to assume that at least most of them belong to 
stabilis. 

Hasits.—A. stabilis is the commonest species of the genus around Ottawa, 
Ontario. The adults are easily collected in the late afternoon by hand-picking 
them from the undergrowth vegetation, especially the common wood fern, 
beneath birch-poplar stands. Once near Kazabazua, Quebec, six specimens of 
stabilis were beaten from a pine tree. 


The larvae apparently prefer sandy soil and around Ottawa, Ontario, they 
have always been taken in the humus lay er or A horizon of the soil. The larvae 
may be rather abundant as 12 larvae were found in a five square foot plot; on 
another occasion eight larvae were found in a four and one-half square foot 
plot. Even as late as November 6, after two nights of subfreezing weather, five 
larvae and an adult (in a pupal cell) were found in a three square foot plot. 
This strongly suggests that the adults remain in the pupal cells over winter and 
that the larvae do not go deeper into the soil for the winter. One larva, 
presumably stabilis, was found devouring a medium sized scarabaeid larva. 





.— | & fy 


eS 


1 


~~ a | 


a 22 tt 


i i. in, Be 





1956] BECKER : NEARCTIC SPECIES OF AGRIOTES 41 


7. Agriotes ferrugineipennis (LeConte) 
Figs. 6, 22, 64; Map 4 
Dolopius ferrugineipennis LeConte (1861, p. 348). 
Agriotes ferrugineipennis (LeConte). LeConte (1884, p. 16). 
Agriotes fucosus ferrugineipennis (LeConte). Van Dyke (1932, p. 446). 
Agriotes sp. of Glen (1944, p. 79). 

Mate.—Length 9 to 11 mm.; width 2 to 3 mm. Body slightly robust. 
Colour variable; head, pronotum, ond usually the underside black; elytra very 
dark-brown to light- -brown; hind angles of prothorax and underside, ‘especially 
the abdomen, frequently dark-brown; antennae and legs reddish-brown. 
Pubescence conspicuous, whitish-grey, occasionally yellowish-grey. 

Antenna extending to apex of hind angle of prothorax or up to the length 
of one segment beyond; second segment .9 times as long as third; second and 
third together 1.4 times as long as fourth. Pronotum 1.3 times as long as wide; 
sides convergent from apices of hind angles to apical one-fourth, or sinuate, 
widest at apical one-fourth, then rounded to apex; punctures coarse, umbilicate, 
nearly contiguous or separated by up to one-half their diameters on disc; 
interspaces shiny. Elytra 2.6 times as long as wide; sides slightly divergent to 
middle, then rounded to apex; intervals usually rugose, may be smooth, dull, 
punctulate. Hind coxal plate usually abruptly enlarged inwardly; side margin 
of prothorax entire, distinct, prosternal suture strongly excavated. 

Genitalia (Fig. 22) flattened; lateral lobe from side view rather shallow at 
base, tapering but little toward apex. 

Femate.—Length 10 to 12 mm.; width 2.5 to 3.5 mm. Body slightly more 
robust than male. Elytra usually heow nish, may be dark-brown; pronotum and 
underside usually dark-brown, may be partly light-brown; antennae and legs 
light-brown. , Antenna about two segments short of reaching apex of hind 
angle of prothorax. Pronotum usually with sides subparallel to apical one-fourth, 
and hind angles slightly less divergent than in male. Elytra with sides slightly 
divergent to middle or apical one-third. Bursa copulatrix (Fig. 6) with a pair 
of similar plates, each with many spines, and many small scattered plates, each 
with a spine, on base of spermathecal duct. 

Type Mareriar.—The only specimen labelled ferrugineipennis in the 
LeConte collection bears LeConte’s blue locality disc (“Oregon”). This 
specimen, missing both antennae except the basal segment and most of the 
tarsal segments, is undoubtedly the holotype, since LeConte stated that the 
single specimen had only the basal segment of the antennae remaining. It was 
subsequently labelled as Type No. 2491. The thorax and elytra are badly 
rubbed, thus the thorax appears blackish and shiny and the elytra are reddish- 
brown. This is probably why LeConte failed to recognize other specimens as 
belonging to ferrugineipennis, as there are three specimens labelled fucosus that 
should be referred to ferrugineipennis. The type is a male and the genitalia are 
average for ferrugineipennis. 

Distripution.—The general distribution of ferrugineipennis is indicated on 
Map 4. It has been collected from early April to early August, mostly in May 
and June. I have examined 655 specimens, 60 per cent of which were males, 
from the following localities. ALBERTA: Banff; Cardston; Kimball; Leth- 
bridge; Macleod; Pincher Creek; Waterton Lake; Waterton Park. BRITISH 
COLUMBIA: Agassiz; Anderson Lake, D’Arcy; Armstrong; Bear Foot, Rocky 
Mts.; Brackendale; Chase; Chilliwack; Clayburn; Cloverdale; Cooper Mountain, 
Cousens Bay (near Vernon); Creston, Enderby; Fernie; Fort Langley; Frazer 
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Map 4. General distribution of Agriotes ferrugineipennis (LeConte). 


Valley; Hillbank; Hope; Huntingdon; Kamloops; Kelowna; Lavington; Lillooet; 
Lumby; Mara; Massett, Graham Island (Queen Charlotte Islands); Matsqui; 
McCullock Road, Kelowna; Midday Valley, Merritt, Missezula Lake (near Aspen 
Grove); Nelson; Nicola Lake (near Nicola); North Bend; Oliver; Osoyoos; 
Penticton; Port Coquitlam; Princeton; Robson; Rosedale; Salmon Arm; Sanca; 
Sardis; Six Mile Creek (near Beaver): Seraiton; Sugar Lake (near Cherryville); 
Sumas Prairie (near Chilliwack); Summerland; Terrace; *Tofino; Vancouver; 
Vernon; Victoria; Windermere, Wynndel; Yarrow. CALIFORNIA: Bartlett 
Springs; Ben Lomond; Big Spring, Shasta Co.; Bucks Lake, Plumas Co.; Carmel; 
Carrville; *Castle Crags; Chester, China Flat, El Dorado Co.; Cole; Del Norte 
Co.; El Dorado, El Portal; Fallen Leaf Lake (near Tahoe); Greagle, Plumas Co.; 
Lassen Co.; Meadow Valley; Mirror Lake, Mariposa Co.; Napa; Oakhurst; 
Oceano; Prairie Creek, Humboldt Co.; Quincy; Riverton, El Dorado Co.; Santa 
Cruz; Sonora Pass, Mono Co.; Tallac; Tenaya Canyon, Yosemite National Park; 
Twin Lakes, Mono Co.; Whitehall, El Dorado Co.; Willits; Yosemite; Yosemite 
Valley. IDAHO: *Twin Falls. NEVADA? Conon City; Ormsby Co.; Reno. 
OREGON: Cannon Beach; Corvallis; Dayton; Devils Ranch, Bowl State Park; 
Durkee; Hauser; Hood River; Josephine Co.; Klamath Falls; Manzanita; 
McMinnville; Medford; Neskowin,; Oakridge; Parkdale; Picture Gorge, John 
Day Valley (near Kimberly); The Dalles; Umatilla Co. (south of Kooskooskie, 
Wisahengees Upper Klamath Lake; Wallowa Lake, Wallowa Co. UTAH: 
Logan, Logan Canyon, Roosevelt. WASHINGTON: Burlington; Easton; 
Ellensburg; Kooskooskie; Lake Cushman; Puyallup; Sedro Woolley; Stevenson, 
Swamp Creek, King Co.,; Toppenish, Upper Walla Walla River Valley. 

I have seen one specimen of ferrugineipennis labelled “Sioux City, Nebraska” 
in the Klages collection, Carnegie Museum. This record should be confirmed 
before extending the range of ferrugineipennis to include it. Proctor (1938, 
p. 121; 1946, p. 146) recorded ferrugineipennis from Maine, but this was 
undoubtedly a misidentification. Very likely Proctor had quebecensis as it 
resembles ferrugineipennis and does occur in Maine. 


Discussion.—A. ferrugineipennis is highly variable in size, form, and colour, 
and, except for hoodi, is the only western species of the limosus group with 





1956] BECKER : NEARCTIC SPECIES OF AGRIOTES 43 


conspicuous, whitish pubescence. The larger size (9 to 12 mm.) and the elongate 
pronotum (1.3 times as long as wide) of ferrugineipennis distinguishes it from 
hoodi, which is smaller in size (8 to 9.5 mm.) and has a subquadrate pronotum. 
The male genitalia are quite distinct as illustrated (Figs. 22, 19), but the female 
internal organs of reproduction are similar. 

Another member of the limosus group with which ferrugineipennis might 
be mistaken is tardus, but tardus has sparse, glittering golden pubescence and 
the second antennal segment is longer than the third, whereas ferrugineipennis 
has conspicuous, whitish pubescence and the second antennal segment is shorter 
than the third. In badly rubbed specimens, these species may be readily separated 
by examining the male genitalia (Fig. 22, see Fig. 24) or the bursa copulatrix 
(Fig. 6, see Fig. 12) which are distinctly different as illustrated. 

Specimens of ferrugineipennis from Utah might be confused with specimens 
of brunneus from the same state, but ferrugineipennis occurs in the northern 
third of Utah and has smaller, deeper pronotal punctures with shiny interspaces, 
brunneus occurs in southwestern Utah and has larger, shallower pronotal 
punctures with reticulated interspaces. Here again, the male genitalia (Fig. 22, 
see Fig. 23) and the female internal organs of reproduction (Fig. 6, see Fig. 14) 
are very different as illustrated. 

A. ferrugineipennis might be confused with the densely pubescent forms of 
vandykei, but vandykei has deep, simple punctures on the proepisternum and 
ferrugineipennis has shallow, umbilicate punctures. 

A. ferrugineipennis is also closely related to two eastern species, stabilis and 
quebecensis. Of these three, stabilis has very fine pronotal punctures on the 
basal half and coarse ones on the apical half and the other two species have only 
coarse pronotal punctures. The western ferrugineipennis has shallow coarse 
pronotal punctures, whereas the eastern quebecensis has much deeper and not 
quite as coarse pronotal punctures. The bursa copulatrix of ferrugineipennis, 
stabilis, and quebecensis differ slightly. A. stabilis (Fig. 7) has no spines, or 
very few, on the base of the spermathecal duct and the branch leading to the 
spermatheca arises before the apex of the base of the spermathecal duct, whereas 
the other two species (Figs. 6, 8) have many spines on the base of the spermathecal 
duct and the branch leading to the spermatheca arises from the apex of the base 
of the spermathecal duct. A. ferrugineipennis (Fig. 6) has many spines on the 
plates on the bursa copulatrix and the accessory gland has a small base, whereas 
quebecensis (Fig. 8) has fewer spines on the plates and the accessory gland has a 
large base. 


Larva.—Glen (1944, p. 79) described the larva of ferrugineipennis as 
Agriotes sp. It is very similar to that of limosus as described by Glen (1941, 
p- 58). Normal full-grown length 15 to 17 mm.; width about 1.5 mm. General 
colour yellowish-brown with the darker areas as described for stabilis. Mandible 
without preapical tooth (see Fig. 69). Ninth abdominal segment (Fig. 64) 
terminating with a nipplelike tip. 

The larva of ferrugineipennis is readily recognized from the other known 
larvae in the limosus group because of the nipplelike termination of the ninth 
abdominal segment (Fig. 64). 

Hasits.—A. ferrugineipennis is the commonest species in the genus in the 
Pacific Northwest, at least judging from the numbers in collections. 

The larvae have been taken “on decaying turnips near the forest edge” 
as reported by Glen (1944, p. 79). Mr. Lane (in litt.) stated that adults of 
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ferrugineipennis were reared from wireworms collected in gardens in the 
Puget Sound Area and near Walla Walla, Washington. 


8. Agriotes brunneus Schaeffer 
Agriotes brunneus Schaeffer (1916, p. 264); Lane and Fisher (1941, p. 121). 
Agriotes fucosus brunneus Schaeffer. Van Dyke (1932, p. 447). 

Mate.—Length 10 to 12 mm.; width about 3 mm. Body slightly robust. 
Head, elytra, and underside dark- brown; pronotum, except “hind angles, and 
proepisternum reddish or dull reddish- beown: antennae and legs reddish-brown. 
Pubescence moderate, yellowish. 

Antenna extending to, or up to the length of one segment beyond apex 
of hind angle of prothorax; second segment very slightly longer than third; 
second and third together 1.3 times as Tong as fourth. Pronotum 1.1 times as 
long as wide; sides straight, convergent from apices of hind angles to apical 
one-fourth, then rounded to apex; hind angles divergent, distinctly carinate, 
carina well-removed from side margin, punctures coarse, shallow, umbilicate, 
separated by one-fourth their diameters on disc, contiguous on sides; inter- 
spaces reticulated, dull. Elytra 2.5 times as long as wide; sides slightly divergent 
to middle, then rounded to apex; striae unimpressed, intervals flat, rugose, 
somewhat shiny, punctulate. Hind coxal plate gradually enlarged inwardly; 
side margin of prothorax entire, but not prominent in middle; prosternal suture 
strongly excavated. 

Genitalia apparently the same as those of fucosus (Fig. 23). 

Fremace.—Length 13 mm.; width 3.5 mm. Pronotum and proepisternum 
dull reddish-brown. Antenna two segments short of reaching apex of hind angle 
of prothorax. Sides of pronotum convergent from apices of hind angles to 
middle, then sounded to apex. Internal organs of reproduction very similar 
to those of fucosus (Fig. 14), except without spines on base of spermathecal duct. 

Type Marertat.—I have examined the male holotype of brunneus, Type No. 
42625, which is in the collection of the U.S. National Museum, Washington, 
D.C. Schaeffer gave the type locality as “Beaver Canon, Utah (Doll & 
Engelhardt)”. As far as I can determine, “Beaver Canon” is along the Beaver 
River in Beaver County. 

DistripuTion.—A. brunneus is rare in collections. It is known from 
southwestern Utah and southeastern Arizona and has been collected in June and 
July, mostly in early July. I have examined 18 males and one female from the 
following localities. ARIZONA: Santa Catalina Mts.; White Mts. UTAH: 
Beaver Canon (probably in Beaver Co.). 

Discussion.—A. brunneus is closely allied to fucosus, but it has a bright 
reddish or dull reddish-brown pronotum and occurs in Utah and Arizona, 
whereas fucosus has a reddish-brown pronotum with a black median spot and 
occurs in northern United States and southern Canada (Map 5). For a more 
detailed comparison of these two species, see the discussion under fucosus. 
Some specimens of ferrugineipennis approach the colour of the dull-coloured 
forms of brunneus, but as far as is known brunneus occurs in southwestern Utah 
and ferrugineipennis occurs in northern Utah. For a more detailed comparison 
of brunneus and ferrugineipennis, see the discussion under ferrugineipennis. 

The ‘holotype and another male, determined by Schaeffer and _ labelled 
“Utah”, are the only specimens known from Utah, and these two have the 
pronotum dull reddish-brown. The Arizona males have a bright reddish prono- 
tum, but the female has a reddish-brown pronotum. Except for the colour, 
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I cannot find any differences between the Utah and Arizona forms. Thus it 
seems best to consider the Arizona specimens as brunneus, at least until more 
collecting can be done in that area. 


, 9. Agriotes fucosus (LeConte) 
Figs. 14, 23; Map 5 
Dolopius fucosus LeConte (1853, p. 456). 
Agriotes fucosus (LeConte). Candéze (1863, p. 375); LeConte (1884, p. 16); Blatchley (1910, 

p- 739); Dietrich (1945, p. 40). 

Mate.—Length 10 to 13 mm.; width about 3 mm. Body slightly robust. 
General colour black or very dark-brown except prothorax; pronotum reddish- 
brown with a large median black spot about one-half as wide as pronotum 
extending to near the anterior and posterior borders; hind angles usually black; 
proepisternum usually black and with outer part reddish-brown, never entirely 
reddish-brown; prosternum black except for reddish apex; antennae and legs 
reddish-brown; frequently last two abdominal segments each with a small 
median brownish area. Pubescence moderate, yellowish-grey. 

Antenna extending within the length of one-half of a segment before or 
beyond the apex of hind angle of prothorax; second segment 1.2 times as long 
as third; second and third together 1.4 times as long as fourth. Pronotum 1.3 
times as long as wide; sides sinuate, widest at apical two-fifths, then rounded to 
apex; hind angles rather strongly divergent, each with dull carina diverging 
from side margin; punctures moderate, umbilicate, separated by one-half their 
diameters or less on disc, shallower and closer on sides; interspaces finely 
reticulated, dull. Elytra 2.3 times as long as wide; sides slightly diverging to 
middle, then rounded to apex; intervals rugose, not distinctly punctulate. Hind 
coxal plate usually gradually enlarged inwardly; side margin of prothorax entire, 
distinct; prosternal sutures strongly excavated. 

Genitalia (Fig. 23) with rounded apex on each lateral lobe and subapical 
tooth slightly rounded. 

Femace.—Length 11 to 14 mm.; width 3 to 4 mm. Antenna about two 
segments short of reaching apex of hind angle of prothorax; second and third 
segments nearly equal in length, together 1.6 times as long as fourth. Bursa 
copulatrix (Fig. 14) with one pair of similar plates with short spines; base of 
spermathecal duct with many scattered short spines that also extend in a row 
toward the base of the colleterial glands. 

Type Matertat.—The LeConte collection contains 17 specimens under the 
name fucosus and these represent six species. The first specimen bears LeConte’s 
blue-grey locality disc (Lake Superior) and was subsequently labelled as Type 
No. 2490. This specimen, a female, has an average colour pattern on the 
pronotum and is hereby designated as the lectotype of fucosus. Three of the 
specimens in LeConte’s series are ferrugineipennis and three are espinosus, this 
probably accounts for LeConte’s (1884, p. 16) distribution of fucosus extending 
to California and British Columbia. LeConte also had one specimen each of 
pubescens, quebecensis, and collaris in his series. 

DistriBuTION.—The general distribution of fucosus is indicated on Map 5. 
It has been collected from early May to the middle of September, mostly in 
June. I have examined 498 specimens, about two-thirds of which were males, 
from the following localities. ALBERTA: Edmonton; Gull Lake (near 
Lacombe). ILLINOIS: “Ill”; “N. Ill” INDIANA: “Ind.” IOWA: Cerro 
Gordo Co.; Hancock Co. MAINE: East Machias; Monmouth; Paris. MANI- 
TOBA: Angusville; Aweme (near Treesbank); Brandon; Carberry; Dauphin, 
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Map 5. General distribution of Agriotes fucosus (LeConte). 


Durban; Elma; Gimli; Husavick, Makinak; Reynolds; Riding Mountain National 
Park; Roblin; Russell; Strathclair; Swan Lake; Turtle Mtn. (near Deloraine); 
Virden; Whitemouth, Winnipeg. MICHIGAN: Ann Arbor; Beaver Island, 
Charlevoix Co.; Calhoun Co.; Cecil Bay, Emmet Co.; Charity Island, Saginaw 
Bay; Cheboygan Co.; Clare Co.: Deer Park, Luce Cas Delta Co.; Doy le twp., 

Schoolcraft Co.; Floodwood, Schoolcraft Co.; Garden Island, Charlevoix Co.; High 
Island, Charlevoix Co.; Hog Island, Chesteveix Co.; Horse Shoe Bay, Meckiner Co.; 

Huron Mountain Club, Marquette Co.; Huron Mountain: Isabella Co.; Manistique, 
Marquette; Midland Co.; Onota twp. Alger Co.; Pequaming; Pine River, 
Mackinac Co.; Rabbit Back, Mackinac Co.; South Fox Island, Leelanau Co.; 
St. Ignace; St. Martin Island, Mackinac Co.; Whitefish Point, Chippewa Co. 
MINNESOTA: Cass Co.; Chisago Co.; Duluth; Frontenac; Grand Marais; 
Houston Co.; Itasca Co.; Kittson Co.; Lake Co.; Lake Itasca; Minneapolis; 
Otter Tail Co.; St. Paul. NEBRASKA: Halsey; Monroe Canon, Sioux Co.; 

Pine Ridge; Warbonnet Canyon. NEW BRUNSWICK: Bathurst; River Glade; 
Tabusintac. NEWFOUNDLAND: Cape Broyle; Harmon Field: Holyrood; 
Pass Island (near Hermitage); Placentia; South Brook. NEW HAMPSHIRE: 

Franconia; Mt. Pleasant, Coos Co. NEW YORK: Olcott; Whiteface Mt. (top). 
NOVA SCOTIA: Baddeck; Cape North. ONTARIO: Arnprior; Bells Corners; 
Bobcaygeon; Britannia Bay; Carp; Chalk River; Eastview; Emo; Hymers; 
Jockvale; Leamington, Lobo; Marmora; Merivale; Miners Bay; Ottawa; Petawawa 
Res.; Prince Edward Co.; Rainy River District; Temagami, Toronto. QUEBEC: 
Aylmer; Brome; Cascapedia; Covey Hill; Duparquet; Fort Coulonge, Harrington 
Lake, Gatineau Park; Hemmingford; Kazabazua; Laniel,; Meach Lake; Montreal, 
South Bolton; Wakefield; Wright. SASKATCHEWAN: Broadview; Carlyle; 
Estevan; Gorlitz; Madge Lake (near Kamsack); Moosomin; Yorkton. SOUTH 
DAKOTA: Custer. WISCONSIN: Bayfield; Mountain. 

I have seen several specimens of fucosus with no data other than an 
abbreviation of a State; these were “Cal.” ( Klages collection, C arnegie Museum), 
“Calif.” and “Mont.” (Bolter collection, Illinois Natural History Survey ), 
“Col.” (Horn collection, Philadelphia Academy of Natural Sciences), and 
“NJ.” These records should be confirmed before extending the range of 
fucosus to include them. 

Discussion.—A. fucosus is closely related to collaris, the two species being 
separated mainly by the colour of the elytra. These species are the only 
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Nearctic species that have a distinctly bicoloured pronotum. A. fucosus has 
dark-brown elytra, proepisternum never entirely reddish-brown, mesoepisternum 
black, shallower pronotal punctures on the disc, pronotal interspaces reticulated, 
and duller elytral intervals, whereas collaris has reddish elytra, entire pro- 
episternum (except for narrow posterior border) and mesoepisternum reddish, 
deeper pronotal punctures on disc, pronotal interspaces shiny on disc (less so in 
the females), and more shiny elytral intervals. In general, the elytra of fucosus 
are wider, being 2.3 times as long as wide, and in collaris the elytra are 2.6 
times as long as wide. Usually the elytra of fucosus are slightly blunter and 
more rounded at the apex, whereas the elytra of collaris are narrower and more 
pointed at the apex. 


A. fucosus is also closely related to brunneus, but the bicoloured pronotum 
of fucosus distinguishes it from brunneus, which usually has a reddish pronotum 
but occasionally with a dull reddish-brown pronotum. Also fucosus has slightly 
smaller pronotal punctures and the sides of the prothorax are subparallel with 
divergent hind angles; brunneus has larger pronotal punctures and the sides of 
the prothorax converge from the apices of the hind angles. A. fucosus (Map 5) 
is more northern and eastern in distribution, whereas brunneus is only known 
from Utah and Arizona. 

Larva.—During 1954 several larvae of Agriotes sp. were collected near 
Merivale, Ontario, in a sugar maple-elm woods. The adults of fucosus were 
the only species of Agriotes taken in the same woods, so it was presumed that 
the larvae were those of fucosus. These larvae are identical to those of stabilis. 

In 1955 Mr. Fox collected several larvae of Agriotes sp. and the successful 
rearing of one proved that they were collaris. These larvae have striate areas 
on the abdominal segments and larger spiracles, whereas the larvae that I 
presumed were fucosus lack striate areas and have smaller spiracles. The adults 
of fucosus and collaris are so similar, that one would expect the larvae to be 
similar also. The question now arises as to whether I correctly presumed the 
larvae found in the sugar maple-elm woods to be those of fucosus. Admittedly 
the evidence for this association is circumstantial, however, I feel that this bit 
of information may be useful to future workers. 

Hasits.—The adults of fucosus are usually found in the late afternoon 
resting on the undergrowth vegetation, especially around the edges of a small 
clearing. They have been taken from sugar maple-elm woods and birch-poplar 
woods. An adult was dug up in the top six inches of soil on September 17, so 
presumably the adults stay in the pupal cells overwinter, although no trace of a 
pupal cell was found. 

Judging from where the adults are found, the larvae must prefer fairly 
well-drained, sandy to sandy loam soil. 


+ 10. Agriotes collaris (LeConte) 
Fig. 73, Map 6 
Dolopius collaris LeConte (1853, p. 456). : 
Agriotes collaris (LeConte). Candéze (1863, p. 374); Dietrich (1945, p. 40). 
Agriotes fucosus collaris (LeConte). Leng (1920, p. 172). 
Agriotes fucosus (LeConte) (in part). LeConte (1884, p. 19). 

Mate.—Length 10 to 11 mm.; width 2.5 to 3 mm. Body slightly slender. 
General colour reddish; head black, large, longitudinal, median spot covering half 
of pronotum, and scutellum also black; underside mostly black except proepi- 
sternum and mesoepisternum, proepisternum always reddish except for narrow 
black posterior border; mesoepisternum usually reddish; frequently apex of pro- 
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sternum reddish and abdomen with median reddish areas. Pubescence moderate, 
yellowish-grey. 

Antenna extending to, or up to one segment short of reaching apex of hind 
angle of prothorax; second and third segments subequal, together 1.2 times as 
long as fourth. Pronotum 1.3 times as long as wide; sides slightly sinuate, 
widest at apical one-third, then rounded to apex; hind angles slightly divergent 
with distinct carina diverging from side margin, punctures separated by nearly 
their diameters on disc (deeper than those of fucosus), shallower, contiguous on 
sides; interspaces shiny on disc, reticulated on sides. Elytra 2.6 times as long as 
wide; sides parallel to middle, then rounded to apex; intervals slightly rugose, 
shiny or dull. Hind coxal plate gradually enlarged inwardly; side margin of 
prothorax entire, distinct; prosternal suture strongly excavated. 

Genitalia apparently identical with those of fucosus (Fig. 23). 

FeMALE.—Length 11 to 13 mm.; width 3 to 3.5 mm. Elytra and other reddish 
areas slightly duller in colour than male. Antenna about one segment short of 
reaching apex of hind angle of prothorax; second and third segments together 
1.4 times as long as fourth. Elytra with sides slightly divergent to middle, then 
rounded to apex. Bursa copulatrix apparently identical with that of fucosus 
(Fig. 14). 

Type MarertAt.—The eleventh specimen in LeConte’s series of fucosus is 
the only specimen of collaris in his collection. This specimen, which bears 
LeConte’s white locality disc (eastern states and Canada), was subsequently 
labelled as Type No. 2505. The colour pattern of the thorax is average for 
collaris. This specimen, a female, is hereby designated as the lectotype of 
collaris, since LeConte specifically stated that the species was described from two 
specimens from Vermont. 

DistrisuTIon.—The general distribution of collaris is indicated on Map 6. It 
has been collected from the middle of April to early August, mostly in May 
and June. I have examined 154 specimens, 60 per cent of which were males, 
from the following localities. CONNECTICUT: Litchfield. MAINE: Colum- 
bia Falls; Cumberland Co.; Monmouth; Mt. Katahdin; Orono; Wales. MASSA- 
CHUSETTS: Florida; Lowell; Lynn Beach, Lynn; Nahant; Princeton; Salisbury 
Beach (near Newburyport); Stoneham, Tyngsboro. NEW BRUNSWICK: 
Fredericton; Tabusintac. NEW HAMPSHIRE: Carter Dome, White Mts.; 
Franconia; Jaffrey; Mt. Chocorua, Carroll Co.; Mt. Washington, Rumney. NEW 
YORK: Artist’s Brook, Essex Co.; Avoca; Black Brook, Clinton Co.; Catskill Mts.; 
Copake,; Downsville; Ellensburg; Fourth Lake, Fulton Chain; Gainsville; Heart 
Lake, Essex Co.; Ithaca; Loon Lake; McLean; McLean Bogs, Tompkins Co.; 
Morris; Mt. MacIntyre (top); Mt. Marcy (top); Mt. Whiteface (top); Newfield; 
North Cohocton; Piseco Lake, Hamilton Co.; Redford; Slide Mt., Essex Co.; 
Slide Mt., Ulster Co.; The Shack, MacLean Reservoir; Underwood. NOVA 
SCOTIA: Cow Bay; Digby Co.; Kentville; Port Maitland; South Milford. ON- 
TARIO: Algonquin Park; Bethune (near Ravensworth); Bond Lake, York Co.; 
Chalk River; Merivale; Ottawa. PENNSYLVANIA: Jeannette; Laporte. 
PRINCE EDWARD ISLAND: Brackley Beach. QUEBEC: Arthabaska; 
Brome; Cascapedia River; Chelsea; Covey Hill; Harrington Lake, Gatineau Park; 
Knowlton; Magog; Perkins Mills; Wright. VERMONT: Pittsford. 

I have seen one specimen labelled “Mo.” in the collection of the American 
Museum of Natural History. This record should be confirmed before extending 
the range of collaris to include it. 


Discussion.—A. collaris is closely related to fucosus, but the reddish elytra of 
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Map 6. General distribution of Agriotes collaris (LeConte). 


collaris usually distinguishes it from fucosus, which has dark-brown elytra. For ~ 
a more detailed comparison of these species, see the discussion under fucosus. 

Larva.—The larva of collaris is very similar to that of limosus as described 
by Glen (1941, p. 58), but different in the following details. Normal full-grown 
length about 20 mm.; width 1.7 mm. Colour yellowish-brown; mesothorax and 
metathorax each with a darker transverse area around the anterior row of setae; 
first eight abdominal segments (Fig. 73) each with this same darker transverse 
area that also extends down to and includes the area around the lateral longitudinal 
impressions. Mandible without preapical tooth (see Fig. 69). _Mesothorax, meta- 
thorax, and first eight abdominal segments each with the darker transverse area 
striate. First eight abdominal segments each with a small median anterotergal 
seta (see Fig. 74A, atm) on each side of center line. Spiracles slightly larger 
than those of limosus. Ninth abdominal segment somewhat intermediate in shape 
between that of limosus (Fig. 61) and ferrugineipennis (Fig. 64). 

The above description is based on an exuvium associated with a reared adult 
and two almost full-grown larvae. The larvae were collected at Kentville, Nova 
Scotia, in February 1955, about eight inches under a decaying pine stump (about 
16 inches below the soil surface). The reared adult emerged (under laboratory 
conditions) on May 26, 1955. 

The larva of collaris is readily distinguished from the other known larvae of 
Agriotes because of the striate areas on the mesothorax, metathorax, and first 
eight abdominal segments and because of the slightly larger spiracles. 

Hasits.—Mr. Fox (in litt.) stated that several larvae and two adults of 
collaris were taken about eight inches below a decaying pine stump (about 16 
inches below the soil surface) near Kentville, Nova Scotia. He also found two 
larvae under a poplar stump in the same area. 


ll. Agriotes tardus Brown 
Map 7 
Agriotes tardus Brown (1933, p. 177). 

Mate.—Length 9 to 10 mm.; width about 3 mm. Body slightly robust. 
General colour black or dark-brown; antennae, legs, and elytra light-brown or 
reddish-brown; hind angles of prothorax and varying degrees of the proepisternum 
light-brown. Pubescence somewhat sparse, glittering golden. 
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Antenna extending to apex of hind angle of prothorax,; second segment 
usually 1.3 times as long as third, occasionally equal to third; second and third 
together 1.5 times as long as fourth; fourth 1.2 times as long as second. Pronotum 
1.3 times as long as wide; sides parallel or very slightly divergent, widest at apical 
one-fourth, then rounded abruptly to apex; hind angles very slightly divergent, 
each with acute carina diverging from side margin, punctures coarse, umbilicate, 
nearly contiguous on disc, shallower and closer on sides; interspaces somewhat 
shiny. Elytra 2.4 times as long as wide; sides parallel to about middle, then 
rounded to apex; intervals usually rugose, punctulate. Hind coxal plate abruptly 
or gradually enlarged; side margin of prothorax entire, distinct; prosternal suture 
strongly excavated. 

Genitalia apparently identical with those of limosus (Fig. 24). 

Femace.—Length 10 to 11 mm.; width about 3 mm. Antenna one to two 
segments short of reaching apex of hind angle of prothorax; second segment 1.3 
times as long as third; second and third together 1.6 times as long as fourth; 
fourth 1.1 times as long as second. Bursa copulatrix apparently identical with 
that of limosus (Fig. 12). 

Tyee MareriaL.—I have examined the male holotype of tardus, Type No. 
3463, which is in the Canadian National Collection, Ottawa. The type locality 
is Crow’s Nest Pass, Alberta; the allotype is from Trinity Valley, British Columbia; 
the paratypes are from Waterton, Alberta; McNab Creek on Howe Sound (near 
Vancouver), Red Pass, and Trinity Valley, British Columbia. 

Distrisution.—The general distribution of tardus is indicated on Map 7. It 
has been collected from early May to early August, mostly in June. I have 
examined 64 specimens, 38 per cent of which were males, from the following 
localities. ALBERTA: Crow’s Nest Pass; Waterton. BRITISH COLUMBIA: 
Ainsworth; Bear Lake (near Retallack); Cherryville; Clearwater Station; Creston, 
Fernie; Glacier; Kaslo; Shaw Creek, Kootenay Lodge; Kuskonook; McNab 
Creek, Howe Sound (near Vancouver); Mt. Robson; Port Renfrew; Red Pass; 
Robson; Salmon Arm, Terrace; Trinity Valley; Wynndel. OREGON: Corvallis; 
Elk Lake; *Government Camp, * Marion Co.; *Mt. Hood; Wallowa Lake, Wal- 
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Map 7. General distribution of Agriotes tardus Brown. 
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lowa Co.; Wapinita Cutoff. WASHINGTON: Longmire, Mt. Rainier; *Rick- 
secker Pt.; Silver Springs, Mt. Rainier. 

Discussion.—A. tardus is most likely to be confused with ferrugineipennis, 
but the sparse, glittering golden pubescence on the pronotum of tardus readily 
distinguishes i it from ferrugineipennis, which has conspicuous, whitish pubescence. 
If the specimen is rubbed then the second and third antennal segments are useful, 
as the second segment is usually conspicuously longer than the third in tardus 
an shorter than the third in ferrugineipennis. The male — (see Figs. 24, 

22) and the female internal organs of reproduction (see Figs. 12, 6) are quite 
different as illustrated. 

Actually tardus is very closely related to limosus, but it is larger ( (9 to 11 
mm.) and has coarser, umbilicate pronotal punctures, whereas limosus is slightly | 
smaller (8 to 10 mm.) and has moderate, faintly umbilicate pronotal punctures. 
The distribution helps too, as tardus (Map 7) occurs in the Pacific Northwest 
and limosus (Map 8) is more eastern, only occasionally occurring in British 
Columbia. 

Hasits.—According to Mr. Lane (in litt.) tardus may be collected by beating 
conifers bordering mountain meadows. 





12. Agriotes limosus (LeConte) 
Figs. 12, 24, 48, 58, 61, 69; Map 8 
Dolopius limosus LeConte (1853, p. 457). 
Agriotes limosus (LeConte). Candéze (1863, p. 377); LeConte (1884, p. 18); Glen (1941, 

p- 58); Dietrich (1945, p- 41). 

Mave.—Length 8 to 9.5 mm.; w idth about 2.5 mm. Body somewhat slender. 
General colour black or dark- heowe: elytra, antennae, and ‘legs light-brown or 
reddish-brown; hind angles, narrow apical border of pronotum, and varying 
degrees of the proepisternum frequently reddish- brown. Pubescence somewhat 
sparse, short, glittering golden. 

Antenna extending to apex of hind angle of prothorax, second segment 1.3 
times as long as third; second and third together 1.6 times as long as fourth, 
fourth 1.1 times as long as second. Pronotum 1.4 times as long as wide; sides 
parallel or very slightly divergent to apical one-fourth, then rounded to apex; 
hind angles parallel, each with acute carina diverging from side margin; punctures 
moderate, faintly umbilicate, separated by about one-half their diameters on disc, 
shallower, nearly contiguous on sides; interspaces shiny or dull. Elytra 2.4 times 
as long as wide; sides parallel or very slightly div ergent to middle, then rounded 
to apex; intervals slightly rugose, punctulate. Hind coxal plate gradually 
enlarged inwardly or slightly sinuate, usually less abruptly enlarged than in 
tardus; side margin of prothorax entire, distinct; prosternal suture strongly 
excavated. 

Genitalia (Fig. 24) with apex of lateral lobe notched slightly. 

Frmace.—Length 8.5 to 10 mm.; width about 2.5 mm. Antenna extending 
to, or up to one segment short of reaching apex of hind angle of prothorax; 
second segment 1.2 times as long as third; second and third together 1.7 times 
as long as fourth; fourth 1.1 times as long as second. Bursa copulatrix (Fig. 12) 
with a pair of large similar plates and a small domelike plate near the accessory 
gland; base of spermathecal duct coiled, with two rows of small, closely placed 
plates. 

Type Marertat.—The LeConte collection contains a series of seven speci- 
mens of limosus. The first specimen bears LeConte’s blue-grey locality disc 
(Lake Superior), and it was subsequently labelled as Type No. 2494. This 
specimen is a male and is hereby designated as the lectotype of limosus. 
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Map 8. General distribution of Agriotes limosus (LeConte). 


Disrrisution.—The general distribution of limosus is indicated on Ma 
As can be noted, this distributional pattern follows very closely to Merrie’ 
Canadian Life Zone. A. limosus has been collected from late May to early 
September, mostly in June and July. I have examined 761 specimens, 45 per 
cent of which were males, from the followi ing localities. ALBERTA: Coalspur; 
Cypress Hills; Edmonton; Edson; Elkwater; Elkwater Park; Glen Leslie; Gull 
Lake (near Lacombe); Lac la Biche; Leduc; McMurray; Obed; Redwater; Roblin 
(30 miles north); Wabamun; Whitecourt. BRITISH COLUMBIA: Leanchoil; 
Parsnip River; Prince George. MAINE: East Machias,; Glenmere; Jonesboro, 
Kineo; Mt. Katahdin; Orono; Paris MANITOBA: Aweme (near Treesbank); 
Gillam; Minnedosa; Reynolds; Riding Mountain National Park; Russell; Winni- 
peg. MICHIGAN: Charity Island, Saginaw Bay; Cross Village; Delta Co.; 
Huron Mountain Club, Marquette Co.; Isle Royale; “Manistique; Marquette; Onota 
twp., Alger Co.; Pequaming; St. Ignace; Whitefish Point, Chippewa Co. MIN- 
NESOTA: Cos Co.; Duluth; Grand Rapids; Gun Flint Trail, Grand Marais; 
Mille Lacs Co.; Otter Tail Co.; Ramsey Co.; Sandstone; Two Harbors. MON- 
TANA: Dallas Creek and Rock Creek, Lolo Natiénal Forest. NEW BRUNS- 
WICK: Fredericton; Havelock; Mechanic’s Lake; Shediac; Tabusintac. NEW- 
FOUNDLAND: Badger; Cing Cert River; Ferryland; Fogo; Gambo; Gander, 
Goose Bay; Grand Bruit; Harmon Field; Lewisporte; Lomond; Nezels Arm, 
Pacquet; Pass Island (near Hermitage) ; Plocentie: Port aux Basques; Pushthrough, 
Rencontre West; Renews; Rose Blanche; St. Alban’s; St. John’s; Stephenville 
Crossing; Twillingate. NEW HAMPSHIRE: Carter Dome, White Mts.; Craw- 
ford Notch; Glen House; Lakes of the Clouds, Mt. Washington; Mt. Washington 
(summit). NEW YORK: Artist’s Brook, Essex Co.; Axton, Franklin Co.; 
Barnum Road; Black Brook, Clinton Co.; Crown Point; Heart Lake, Essex Co.; 
Indian Falls, Mt. Marcy; Lake Colden, Essex Co.; Mt. MacIntyre (top); Mt. 
Marcy (top); Mt. Whiteface (top); Peru. NORTHWEST TERRITORIES: 
Ft. Simpson, McKenzie River. NOVA SCOTIA: Annapolis Royal; Cow Bay; 
Folly Lake; Ingramport; Mount Uniacke; Orangedale; New Ross; Portaupique; 
Sackville (near Halifax); Sweet’s Corners; Westchester Lake; Whycocomagh; 
Yarmouth. ONTARIO: Chalk River; Emo; Lake Joseph, Muskoka; Ogoki (40 
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miles north of Nakina); Petawawa Res.; Rainy River District; Smoky Falls, 
Mattagami River; Sudbury. QUEBEC: Brome: Cascapedia; Duparquet; Forest- 
ville; Great Whale River; Kazabazua; Jacques Cartier Lake, Laurentides National 
Park; Laniel, Magog; Mégantic; Montreal; Mt. Albert, Mt. Lyall; Rimouski; 
Sept Iles; Sherbrooke: Sully; Trois Riviéres. SASKATCHEWAN: Broadview; 
Carmel Station; Canora; Christopher Lake; Cypress Hills; Garrick, Love; Melfort, 
Naicam; Nipawin; Olds; Pas Trail; Prince Albert; Somme; Torch River; Waske- 
siu; Waskesiu Lake; White Fox. SOUTH DAKOTA: Spearfish Canyon, Law- 
rence Co. WISCONSIN: Mountain. 


I have seen one specimen of limosus labelled “Cliff House Beach, California” 
in the Psota collection (Chicago Natural History Museum) and one specimen 
labelled “Ill.” in the collection of the Illinois Natural History Survey. These 
records need to be confirmed before extending the range of limosus to include 
them. 

Discussion.—A. limosus is very closely related to tardus, but is slightly smaller 
(8 to 10 mm.), has sparser, faintly umbilicate pronotal punctures, and generally 
occurs east of the Rocky Mountain Continental Divide (Map 8), whereas tardus 
is slightly larger (9 to 11 mm.), has coarse, nearly contiguous, umbilicate pronotal 
punctures, and occurs from southwestern Alberta to Oregon (Map7). A. limosus 
and tardus can be distinguished from all other Agriotes by the combination of a 
black head and prothorax, reddish elytra, and the somewhat sparse, glittering 
golden pubescence. 

Larva.—Glen (1941, p. 58) described the larva of limosus in detail. Normal 
full-grown length about 17 mm.; width about 1.5 mm. Colour brownish, generally 
darker than that of stabilis, anterior portion of mesothorax, metathorax, and first 
eight abdominal segments not darker than rest of segment as in stabilis. Mandible 
(Fig. 69) without preapical tooth. Prosternum with two setae on each side and 
proepisternum with one seta as illustrated by Glen (1941, Fig. 7). First eight 
abdominal segments usually without medial anterotergal setae (see Fig. 74A, atm). 
Ninth abdominal segment (Fig. 61) bluntly rounded at apex. 

The larva of limosus is difficult to distinguish from the larva of stabilis. As 
far as is known, limosus larvae usually lack the two medial anterotergal setae 
(Fig. 74A, atm) on the first eight abdominal segments, whereas stabilis larvae 
have the setae on most of the abdominal segments. 

Hasits.—Glen (1944, p. 78) included the following notes on limosus. “This 
northern species occurs from Newfoundland to the Rocky Mountains. It inhabits 
the soil of the northern coniferous forest and its various successional stages, 
particularly the aspen poplar. The larvae appear to prefer moist, but well 
drained, situations such as damp leaf litter overlying sand or the grey podsolized 
soil in field depressions that are well drained because of a sandy subsoil. When 
such areas are put under cultivation the species persists in small numbers for 
many years and is believed to be of minor economic importance (King, 1928, 
p. 705, ‘a species of Agriotini?’). Nothing is known of the duration of the larval 
period. The only larvae that have been reared to maturity were collected from 
park and forest areas in northern Saskatchewan. These pupated during the last 
half of July and the pupae transformed to adults after about two weeks.” 





13. Agriotes avulsus (LeConte) 
Fig. 25 
Dolopius avulsus LeConte (1853, p. 457). 
Agriotes avulsus (LeConte). Candéze (1863, p. 403); LeConte (1884, p. 19); Blatchley (1910, 
p- 742); Dietrich (1945, p. 42). 
Mate—Length 6 to 7.5 mm.; 





width nearly 2 mm. Body slightly robust. 
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General colour uniformly dark-brown or black; antennae and legs light-brown. 
Pubescence inconspicuous, semierect, yellowish-gold. 

Antenna extending to, or up to one segment short of reaching apex of hind 
angle of open second segment 1.1 times as long as third; second and third 
together !.7 times as long as fourth. Pronotum 1.2 tiimes as long as wide; sides 
generally slightly convergent to apical one-fourth, then rounded to apex; hind 
angles slightly divergent, carina distinct, diverging slightly from side margin, 
punctures sparse, coarse, umbilicate, separated by one-half to twice their diameters, 
interspaces shiny. Elytra 2.7 times as long as wide; sides slightly divergent to 
middle, then rounded to apex; intervals flat, shiny, punctulate. Hind coxal plate 
abruptly enlarged near middle; side margin of prothorax entire, distinct; prosternal 
suture strongly excavated. 

Genitalia (Fig. 25) with apex of lateral lobe notched. 

FemAe.—Length 6.5 to 7.5 mm.; width nearly 2mm. Antenna one to one 
and one-half segments short of reaching apex of hind angle of prothorax. Bursa 
copulatrix apparently identical with that of thevenetii (Fig. 13). 

Tyre Matertat.—There are two specimens in LeConte’s series of avulsus. 
The first specimen bears LeConte’s white locality disc (eastern states and Canada) 
and was subsequently labelled as Type No. 2498. The original description gave 
the type locality as Pennsylvania and Vermont. This first specimen, the sex of 
which was undetermined, is hereby designated as the lectotype of avzlsus. 

DistripuTion.—A. avulsus is distributed in northeastern United States and 
southernmost Ontario. It has been collected from the middle of May to the 
middle of June. I have examined 80 specimens, 60 per cent of which were males, 
from the following localities. NEW JERSEY: *Caldwell. NEW YORK. 
Buffalo; Clarksville; Elbridge. ONTARIO: Leamington; Point Pelee; Ridge- 
way. 

Discussion.—A. avuisus is closely related to thevenetii and torquatus, but it is 
readily separated from either of these western, bicoloured species, as avulsus is 
eastern and is uniformly dark-brown or black. The small size (6 to 7.5 mm.), 
sparse pronotal punctures, and inconspicuous, semierect, yellowish-gold pronotal 
pubescence separates avulsus from other eastern members of the limosus group, 
which are larger, have coarser pronotal punctures, and have more conspicuous 
pronotal pubescence. 


14. Agriotes torquatus LeConte 
Fig. 26 , 
Agriotes torquatus LeConte (1884, p. 18). 

Mate.—Length 7.5 to 9 mm.; width about 2 mm. Body slender to slightly 
robust. General colour dark-brown; pronotum, proepisternum, and various 
degrees of prosternum light-brown or reddish-brown, antennae and legs light- 
brown. Pubescence short, inconspicuous, yellowish-gold. 

Antenna about one segment short of reaching apex of hind angle of pro- 
thorax; second segment 1.1 times as long as third; second and third together 1.7 
times as long as fourth. Pronotum 1.3 times as long as wide; sides straight, 
parallel or slightly convergent from bases of hind angles to apical one-third, then 
rounded to apex; hind angles slightly divergent, each with distinct carina diverg- 
ing from side margin; punctures coarse, rather deep, close, separated on disc by 
one-third or less of their diameters, shallower, contiguous on sides; interspaces 
shiny. Elytra 2.5 times as long as wide; sides slightly convergent or parallel to 
middle, then rounded to apex; intervals rugose, shiny, punctulate. Hind coxal 
plate abruptly enlarged inwardly; side margin of prothorax entire, prominent, 
prosternal suture strongly excavated. 
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Genitalia (Fig. 26) with slender median lobe; lateral lobes each with a large 
apex and side margins of lateral lobes straight. 


FemaAe.—Length 7.5 to 10 mm.; width about 2 mm. Antenna one to two 
segments short of reaching apex of hind angle of prothorax; second segment 1.1 
times as long as third; second and third together 1.9 times as long as fourth; 
second and fourth subequal. Bursa copulatrix apparently identical to that of 
thevenetii (Fig. 13). 

Type Mareriat.—LeConte’s collection contains two specimens labelled tor- 
quatus. The first specimen bears the locality label “Cal.” and was subsequently 
labelled as Type No. 2500. This specimen is a male and is hereby designated 
as the lectotype of torquatus. The original description gave the type locality 
as Yosemite Valley, California. 


Distripution.—As far as known, torquatus occurs only in the mountainous 
areas of California. It has been collected from the middle of May to early 
August. I have examined 69 specimens, 45 per cent of which were males, from 
the following localities. CALIFORNIA: Bear Flats; Carrville; Dunsmuir; Forest 
Home; Fort Tejon, Kern Co.; Lake Merced, San Francisco Co.; Nellie; Oak Flat, 
Fresno Co.; Oakhurst; Palomar; Redlands; Shasta Springs; Tuolumne Co.; 
Yosemite. 

Discussion.—A. torquatus is closely related to thevenetii, but the colour alone 
readily separates them. A. torquatus has a red pronotum and dark-brown elytra, 
whereas thevenetii has a dark-brown pronotum and elytra reddish-brown with 
dark-brown apical half. For a more detailed comparison of the relationship 
between torquatus, thevenetii, and avulsus, see the discussion under thevenetii. 


15. Agriotes thevenetii Horn 
Figs. 13, 27, 52; Map 9 
Agriotes thevenetii Horn (1872, p. 148); LeConte (1884, p. 19). 
Dolopius thevenetii (Horn). Leng (1920, p. 172). 


Mate.—Length 7 to 8 mm.; width about 2 mm. Body slender, elongate. 
Head, pronotum, and underside dark-brown; elytra light-reddish-brown, usually 
with apical one-fourth to one-half dark-brown, spot tapering off up sutural stripe 
and slightly on sides; antennae and legs light-brown; occasional specimen with 
elytra uniformly brown. Pubescence moderate, yellowish-gold. 


Antenna extending to, or up to one segment short of reaching apex of hind 
angle of prothorax; second segment 1.2 times as long as third; second and fourth 
subequal. Pronotum 1.3 times as long as wide; sides straight, convergent from 
bases of hind angles to apical one-fifth, then rounded to apex; hind angles diver- 
gem even more than sides are convergent, each with strongly converging carina; 
punctures umbilicate, coarse, close, separated by about one-half their diameters, 
shallower and closer on sides; interspaces shiny. Elytra 2.4 times as long as wide; 
sides parallel or slightly divergent to middle, then rounded to apex; intervals flat 
or slightly convex, rugose but shiny, punctulate. Hind coxal plate (Fig. 52) 
abruptly enlarged on inner one-third; side margin of prothorax entire, prominent; 
prosternal suture strongly excavated. 


Genitalia (Fig. 27) with transverse basal piece; lateral lobes each with a 
large rounded apex and side margin distinctly angulate. 


FEMALE.—Same size as male. In general not as much contrast between the 
two colours on the elytra. Antenna one to two segments short of reaching apex 
of hind angle of prothorax. Bursa copulatrix (Fig. 13) with a pair of deeply 
notched plates and a small domelike plate near the base of spermathecal duct; 
base of spermathecal duct may have a few scattered small plates, frequently a 
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Map 9. General distribution of Agriotes thevenetii Horn. 


few scattered spines in the wall of the bursa copulatrix opposite the base of 
spermathecal duct. 

Type MarertaL.—There are two specimens in the LeConte collection under 
the name thevenetii. The first specimen bears the locality label “Cal.” and 
was subsequently labelled as Type No. 2499. This specimen is a male and is 
hereby designated as the lectotype of thevenetii. Horn in the original descrip- 
tion stated, “Specimens from California obtained by Dr. LeConte from M. 
Thevenet, of Paris, to whom it is dedicated.” Since the types are not in the 
Horn collection, it seems likely this first specimen in LeConte’s series is part 
of the original type series. 

Disrrisution.—The general distribution of thevenetii is indicated on Map 9. 
It has been collected from the middle of May to the middle of August, mostly 
in June and early July. I have examined 231 specimens, 45 per cent of which 
were males, from the following localities. BRITISH COLUMBIA: Creston, 
Gordon Head; Mt. Newton (near Victoria); Saanich District, Victoria; Sidney; 
Vernon; Victoria. CALIFORNIA: Big Trees; *Black Butte; California Hot 
Springs; Chester; Dardanelle; Fallen Leaf Lake, El Dorado Co.; Fowlers Camp, 
Siskiyou Co.; Fred’s Place, El Dorado Co.; Fresno; Glen Alpine Creek (near 
Tahoe); Lake Tahoe; McCloud; Meadow Valley; Mohawk; Miami; Mt. Shasta; 
Meyers; Pacific; Placer Co.; Pollock Pines, El Dorado Co.; Riverton; Shingletown, 
Snowline Camp, El Dorado Co.; Strawberry (11 miles north); Tahoe; Tallac, 
E! Dorado Co.; Whitehall, El Dorado Co.; Yosemite; Yosemite Valley. OREGON: 
Butte Falls; Durkee; *Milton; *Pine Creek (near Baker). WASHINGTON: 
Cle Elum Lake, Kittitas Co.; *Easton; *Tieton; *Yelum. 

Discussion.—A. thevenetii is closely related to torquatus and avulsus, as these 
species have the same type of plates on the bursa copulatrix (Fig. 13). Colour 
alone readily distinguishes them as thevenetii has the pronotum brown and elytra 
reddish-brown with apical part usually dark-brown; torquatus has the pronotum 
red and elytra brown; avulsus is uniformly dark- renin or black. Occasionally 
thevenetii is confused with Agriotella californica (Schaeffer) as the two have 

















1956] BECKER : NEARCTIC SPECIES OF AGRIOTES 57 


similar colour patterns, but the margined front of Agriotella readily separates 
it from Agriotes. 

Hasits.—According to Mr. Lane (in litt.) thevenetii may be collected by 
beating low shrubs, manzanita, etc. 


- 16. Agriotes oblongicollis (Melsheimer) 
Figs. 11, 28; Map 10 
Dolopius oblongicollis Melsheimer (1845, p. 216); LeConte (1853, p. 456). 
Agriotes oblongicollis (Melsheimer). Candéze (1863, p. 402); LeConte (1884, p. 19); Blatch- 
ley (1910, p. 741); Brown (1936, p. 249); Dietrich (1945, p. 41). 


Mate.—Length 7 to 9 mm.; width about 2 mm. Body slender, elongate. 
General colour brown to dark- brown: antennae and legs slightly lighter in colour. 
Pubescence moderate, yellowish-grey to yellowish. 

Antenna extending the length of from one and one-half to two and one-half 
segments beyond apex of hind angle of prothorax; second segment 1.2 times as 
long as third; second and third together subequal to fourth; fourth to eleventh 
filiform. Pronotum 1.4 times as long as wide; sides slightly sinuate, widest at 
apical one-sixth, hind angles somewhat slender, slightly or distinctly divergent, 
each with or without carina; punctures shallow, umbilicate, coarse, close, separated 
on disc by one-half or less of their diameters, contiguous on sides; interspaces 
generally ‘shiny on disc, dull on sides, occasionally all shiny or all dull. Elytra 
2.7 times as long as wide; sides parallel or slightly divergent to middle, then 
rounded to apex; intervals flat or slightly rugose, but still generally shiny, punc- 
tulate. Hind coxal plate gradually enlarged inwardly; side margin of prothorax 
entire, or slightly interrupted in middle; prosternal suture excavated, but not 
sharply. 

Genitalia (Fig. 28) usually with the apex of each lateral lobe considerably 
longer than wide and usually with one prominent seta on ventral side near apex, 
occasionally without seta. 

FeMALE.—Same size as male. Antenna extending about the length of one 
segment beyond apex of hind angle of prothorax; second segment 1.4 times as 
long as third; second and third together 1.1 times as long as fourth. Bursa 
copulatrix (Fig. 11) with two pairs of plates, the larger pair with short spines 
and unequal in size, one plate being shorter and wider than the other, and the 
smaller pair entirely covered with long spines; base of spermathecal duct with 
many small spines and tightly coiled at apex just before branching to spermatheca 
and diverticulum of spermathecal duct, apex with many minute spines; diverti- 
culum of spermathecal duct and branch leading to spermatheca shorter than those 
of arcanus. 

Type Marertat.—The Melsheimer collection contains five specimens under 
oblongicollis, the last two of which belong to Sericus silaceus (Say). As 
mentioned under “Examination of Ty pes”, the species may not be arranged as 
Melsheimer had them. The second specimen in Melsheimer’s series is a female 
in good condition and is hereby designated as the lectotype of oblongicollis. 
The original description gave the type locality as Pennsylvania; however, none 
of the specimens in the Melsheimer collection bears a locality label. 

DistriBuTION.—The general distribution of oblongicollis is indicated on 
Map 10. It has been collected from late April to early August, mostly in May 
and June. I have examined 530 specimens, 45 per cent of which were males, 
from the following localities. CONNECTICUT: Cornwall; New Haven. 
GEORGIA: Black Rock Mt., Rabun Co.; Neel Gap, Union Co.; Rabun Bald, 
Rabun Co.; Rabun Bald Mtn., Rabun Co. ILLINOIS: Giant City State Park; 
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Map 10. General distribution of Agriotes oblongicollis (Melsheimer). 


Homer; Rock Br. Cr., Clark Co.; Urbana. INDIANA: Hessville (near Ham- 
mond); Smith Station, La Porte Co. MAINE: Paris. MARYLAND: Beltsville; 
Glen Echo; Plummers Island (near Washington, D.C.). MASSACHUSETTS: 
Amherst, Ashland; Dartmouth, Forest Hills; Framingham, Harwich Port; Malden 
(near Boston); Natick; Quabbin Dam (near Ware); Sherborn; Southboro; 
Southfield. MICHIGAN: Ann Arbor; Detroit. MISSOURI: St. Louis. NEW 
HAMPSHIRE: Little Island Pond; Manchester. NEW JERSEY: Clementon; 
Clinton Reservoir (east side near Newfoundland); Colonia; Dumont Woods 
(near Dumont); Greenwood Lake, Passaic Co.; Lake Hopatcong (near 
Hopatcong); Musconet Mt.; Newfoundland; Newton; Phillipsburg; Ramsey, 
Westwood. NEW YORK: Austerlitz; Bergen Island, Long Island; Chicago 
Bogs, Cortland Co.; Farmingdale; Flatbush, Brooklyn; Hartsdale; Ithaca; Mt. 
Vernon; New Rochelle; Olcott; Onondaga Co.; Orient; Parkville, Long Island, 
Portage; Poughkeepsie; Ringwood, Tompkins Co.; Slaterville Springs, Taughanic; 
Trenton Falls; Van Cortlandt Park (near Yonkers); Wildwood State Park, 
Suffolk Co.; Yonkers. NORTH CAROLINA: Black Mts.; Gray Beard Mt.; 
Highlands; Mt. Sterling; Sunburst. OHIO: Cantwell Cliffs; Gambier; Hocking 
Co.; Shawnee Forest, Perry Co. ONTARIO: DeCew Falls (near St. 
Catharines); Leamington; Trenton. PENNSYLVANIA: Allegheny (near 
Pittsburgh); Angora; Bethlehem; Broomall; Chestnut Hill (near Philadelphia); 
Clark’s Valley; Darby; Dauphin; Delaware Water Gap; Germantown (near 
Philadelphia) ; Harrisburg; Hummelstown; Ingram (near Pittsburgh); Jeannette; 
Laporte; Linglestown; Manayunk (near Philadelphia); Ohiopyle, Pittsburgh; 
Swarthmore; Toughkenamon; Windgap. QUEBEC: Old Chelsea; St. Grégoire; 
St. Hilaire (near Montreal). RHODE ISLAND: Warwick. SOUTH 
CAROLINA: CCC Camp F2, Oconee Co.; Eastatoe River, Pickens Co.; Rocky 
Bottom; Sassafras Mtn., Greenville Co. TENNESSEE: Gatlinburg, Great 
Smoky Mountains National Park. VIRGINIA: Bluemont; Skyland; Warrenton. 
WEST VIRGINIA: Cheat Mts., Randolph Co.; Fairmont. 

Discussion.—A. oblongicollis is closely related to arcanus, in fact, some 
of the males are exceedingly difficult to separate. In general, the best criteria 
for separating these species are found in the pronotum. In oblongicollis the 
punctures are shallower, coarse, and umbilicate and the sides are distinctly 
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sinuate with slender hind angles, whereas in arcanus the punctures are deeper, 
moderate, and slightly umbilicate and the sides are usually straight and con- 
vergent from the apices of the hind angles. The antenna of the males of 
oblongicollis extends from one and one-half to two and one-half segments beyond 
the apex of the hind angle of the prothorax and in arcanus it extends only about 
one segment beyond the apex. In the females, the antenna of oblongicollis 
extends about one segment beyond the apex and in arcanus it extends to or up 
to one-half segment short of reaching the apex. The apex of the lateral lobe 
of the male genitalia (Fig. 28) is usually considerably longer than wide and 
usually with, occasionally without, a prominent seta on the ventral side near 
the apex in oblongicollis, whereas arcanus (Fig. 29) usually has the apex only 
slightly longer than wide and usually with two or three prominent setae on 
the ventral side. Even though these characters show some variability, a 
combination of them should aid in distinguishing these species. 

The females are very easy to separate if one takes the time to examine the 
internal organs of reproduction, as Obl longicollis (Fig. 11) has many small spines 
on the base of the spermathecal duct, has the base of the s p Pr ene duct 
tightly coiled before branching, and has a shorter diverticulum of the spermathecal 
duct and branch leading to the spermatheca, whereas arcanus (Fig. 10) has no 
spines on the base of the spermathecal duct, has a loosely coiled base of the 
spermathecal duct, and has a longer diverticulum of the spermathecal duct and 
branch leading to the spermatheca. 

These two eastern species are also related to the western espinosus, but are 
readily distinguished by the male genitalia, female internal organs of reproduction, 
prosternal sutures, and distribution. A. oblongicollis and arcanus each has a 
longer apex on each lateral lobe of the male genitalia (Figs. 28, 29), the smaller 
pair of plates on the bursa copulatrix (Fig. 11) with many long spines all over 
and the larger pair of plates definitely not equal in size, one plate being shorter 
and wider than the other, the prosternal suture excavated, and they occur in 
the north central states and eastwardly. A. espinosus has a very broad apex 
on each lateral lobe of the male genitalia (Fig. 30), the smaller pair of plates 
on the bursa copulatrix (Fig. 9) with only a few long spines on the median half 
and the larger pair of plates equal in size, the prosternal sutures are very concave, 
and it occurs in the western states. In general, oblongicollis has the hind angles 
somewhat slender, thus the sides of the pronotum are sinuate or subparallel, 
whereas arcanus and espinosus have stouter hind angles, thus the sides of the 
pronotum are usually convergent from the apices of the hind angles. 


- 17. Agriotes arcanus Brown 
Figs. 10, 29 
Agriotes arcanus Brown (1933, p. 178; 1936, p. 249); Dietrich (1945, p. 41). 
Agriotes isabellinus of Fall (1934, p. 173). 

Mate.—Length 7 to 9 mm.; width about 2 mm. Body slender, elongate. 
General colour brown to dark-brown; narrow anterior margin and hind angles 
of pronotum frequently lighter in colour; antennae and legs light-brown. 
Pubescence moderate, yellowish-grey to yellowish. 

Antenna extending one segment beyond apex of hind angle of prothorax; 
second segment 1.3 times as long as third; second and third together equal to 
fourth. Pronotum 1.4 times as long as wide; sides either convergent from apices 
of hind angles to apical one-third, or slightly sinuate, widest at apical one-third, 
hind angles stout, divergent, carina distinct or faint; punctures moderate, slightly 
umbilicate, separated by their diameters or less on disc, contiguous and very 
shallow on sides; interspaces somewhat shiny. Elytra 2.6 times as long as 
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wide; sides parallel to middle, then rounded to apex; striae slightly impressed; 
ianeevels flat or slightly convex, rugose, shiny, punctulate. Hind coxal plate 
gradually enlarged; side margin of prothorax entire, distinct; prosternal suture 
excavated, but not sharply. 

Genitalia (Fig. 29) with apex of each lateral lobe usually slightly longer 
than wide and with two or three prominent setae on ventral side near apex. 

FemaLe.—Length 8 to 9 mm.; width about 2 mm. Antenna extending to, 
or up to one-half segment short of reaching apex of hind angle of prothorax; 
second segment 1.4 times as long as third; second and third together 1.2 times 
as long as fourth. Bursa copulatrix (Fig. 10) with two pairs of plates, the 
larger pair unequal in size, one being shorter and wider than the other, the 
smaller pair entirely covered with long spines; base of spermathecal duct coiled 
loosely before branching, without spines; diverticulum of spermathecal duct 
and branch leading to spermatheca each longer than that of oblongicollis. 

Type MarertaL.—I have examined the male holotype of arcanus, Type No. 
3447, which is in the Canadian National Collection, Ottawa. The type locality 
is Point Pelee, Ontario; the allotype and some paratypes are also from Point 
Pelee; additional paratypes are from Leamington and Strathroy, Ontario, and 
Sioux City, Iowa. 

DistrRiBUTION.—A. arcanus is distributed in the eastern United States and 
southernmost Ontario, from Iowa and southeastern Minnesota east to southern- 
most Ontario; it is also known from Maryland southwestwardly to western North 
Carolina. It has been collected from the middle of April to August, mostly 
in May and June. I have examined 80 specimens, 60 per cent of which were 
males, from the following localities. ILLINOIS: Algonquin; Urbana; Willow 
Springs. IOWA: Ames; Ledges State Park (near Boone); Lee Co.; Sioux City. 
MARYLAND: Plummers Island (near Washington, D.C.). MICHIG AN: 
Grand Ledge. MINNESOTA: Hokah. NEBRASKA: Bellevue; Omaha. 
NORTH CAROLINA: Swannanoa Valley. ONTARIO: Kingsville; Leaming- 
ton; Point Pelee; Strathroy. V IRGINIA: Richmond. WISCONSIN: “Wis.” 

Discussion.—A. arcanus is so closely allied to oblongicollis that it is very 
difficult to distinguish between these two. In general, the stout hind angles 
and deeper, slightly umbilicate punctures on the pronotum of arcanus distinguishes 
it from oblongicollis, which has slender hind angles and shallower, definitely 
umbilicate punctures. For a more detailed comparison of these two species, 


as well as a comparison with the western species, espinosus, see the discussion 
under oblongicollis. 


18. Agriotes espinosus new species 
Figs. 9, 30 

Mate.—Length 9.5 mm.; width 2.5 mm. (paratypes vary in length from 
9 to 10 mm.; width from 2.3 to 2.8 mm.). Body slightly robust. Head and 
underside derk- brown; pronotum lighter brown and elytra still lighter brown; 
narrow anterior and posterior border of pronotum, antennae, and legs same 
colour as elytra. Pubescence moderate, yellowish. 

Antenna extending the length of one segment beyond apex of hind angle 
of prothorax; second and third segment subequal, together slightly shorter than 
fourth. Pronotum 1.4 times as long as wide; sides slightly convergent from 
hind angles to apical one-fourth, then rounded to apex; hind angles stout, divergent, 
distinctly carinate, carina diverging from side margin slightly; punctures shallow, 
umbilicate, close, separated by one-half their diameters on disc, contiguous and 
shallower on sides; interspaces shiny. Elytra 2.6 times as long as wide; sides 
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slightly divergent to middle, then rounded to apex; lateral edges of strial punctures 
not as sharply defined as in oblongicollis and arcanus; intervals slightly convex, 
rugose, somewhat shiny, punctulate. Hind coxal plate gradually enlarged 
inwardly; side margin of prothorax distinct; prosternal suture very concave, 
that is, the outer margin of the suture is not raised nor carinated near the 
apex (some paratypes have the outer margin slightly carinated near apex). 

Genitalia (Fig. 30) with lateral lobes rather deep at base tapering toward 
apex; apex of each lateral lobe as wide as long. 

FeMALr.—Length 9 mm.; width 2.5 mm. (paratypes vary in length from 
9 to 11 mm.; width from 2.5 to 3 mm.). Antenna one-half segment short of 
reaching apex of hind angle of prothorax; second segment 1.3 times as long as 
third; second and third together 1.1 times as long as fourth (never more than 
1.2 times as long as fourth in paratypes). Bursa copulatrix (Fig. 9) with two 
pairs of plates, the larger pair equal in size and the smaller pair with a few long 
spines on the inner one-half; base of spermathecal duct without spines and 
loosely coiled before branching. 

Type MarertAL.—Holotype male:—Tahoe, G. Alpine Sp., California, June 
19, 1930 (A. T. McClay). Allotype female:—Tahoe, Fallen Leaf Lake, 
California, June 29, 1915. Paratypes:—21 males and 18 females from the 
following localities. CALIFORNIA: “Cal.” (LeConte collection) (192); 
“Cala.” (LeConte collection) (14); “Cala.” (Horn collection) (12); Big 
Trees, Calaveras Co., June 7, 1931 (14); Big Trees, Calaveras Co., July 19, 1907 
(1 2 ); Clark’s Station (now Wawona), May 9, 1879 (LeConte collection) (14); 
El Dorado Co., June 11, 1906 (F. W. Nunenmacher) (1 6); El Dorado Co., 
June 12, 1906 (F. W. Nunenmacher) (1 ¢ ); Fallen Leaf, El Dorado Co., July 11, 
1935 (F. E. Blaisdell) (19); Leavitt Peak, Mono Co., June 25, 1937 (D. Little) 
(1¢); Martins Springs, Lassen Co., July 4, 1922 (J. O. Martin) (1); Miami, 
June (24 8); Miami Ranger Sta. (2 miles south), tog 0 Co., July 19, 1946 
(H. P. Chandler) 4000 feet (14); Placer Co., June (through C. Vz Riley) 
(12); Pollock Pines, El Dorado Co., June 23, 1939 (A. T. McClay) (1 2); 
Pollock Pines, El Dorado Co., June 24, 1938 (A. T. McClay) (18, 22 2); 
Pinecrest, Tuolumne Co., June 23, 1951 (14); Pyramid R.S., El Dorado Co., 
July 12, 1948 (P. D. Hurd) (14); Riverton, June 16, 1946 (A. T. McClay) 
(14); Riverton, July 30 (H. E. Hinton) 3000 feet (19); Shasta Co. (Van 
Dyke collection) (12); Snowline Camp, El Dorado Co., June 30, 1948 
(D. Carter) (12); Strawberry, Tuolumne Co., June 19, 1951 (E. G. Linsley 
& J. W. MacSwain) (19); Strawberry, Tuolumne Co., June 20, 1951 (A. T. 
McClay) (14); Whitehall, El Dorado Co., June 21, 1931 (12); Yosemite, 
May 31, 1938 (N. A. Olson) 3880-4000 feet (14); Yosemite Valley, May 22, 
1921 (24 8); Yosemite Valley, May 26, 1921 (14); Yosemite V alley, June 4, 
1920 (E. Leach) (12); Yosemite Valley, a. 19, 1921 (14); Yosemite 
Valley, Mariposa Co., June 1908 (E. M. Ehrhom) (1 ¢ ). ey siehs “Nev.” 
(Horn collection) (1 4, 19); “Nev.” (Liebeck collection) (1 4). WASHING- 
TON: Mt. Adams, July 27 (1¢@). 

The holotype and some paratypes are being deposited in the collection of 
the University of California, Davis. The allotype and some paratypes are 
being deposited in the Canadian National Collection, Ottawa. Additional para- 
types are being deposited in the following collections: Illinois Natural History 
Survey, Urbana; Philadelphia Academy of Natural Sciences; California Academy 
of Sciences, San Francisco; Harvard Museum of Comparative Zoology, 
Cambridge, Massachusetts; University of California, Berkeley; University of 
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California, Los Angeles, U.S. National Museum, Washington, D.C.; and Mr. 
M. C. Lane, U.S. Department of Agriculture, Walla Walla, Washington. 

DistrisuTIoN.—As can be noted above, espinosus is known from California, 
Washington, and Nevada, mostly from the Sierra Nevada Mountains, and it has 
been collected from the middle of May to late July. 

Discussion.—A. espinosus is closely related to the two eastern species, 
arcanus and oblongicollis, but distribution alone readily separates them. For a 
more detailed comparison of these three species, see the discussion under 
oblongicollis. 


19. Agriotes opaculus (LeConte) 
Figs. 15, 31, 53; Map 11 
Dolopius opaculus LeConte (1859, p. 85). 
Agriotes opaculus (LeConte). LeConte (1884, p. 16). 
Agriotes montanus LeConte (1884, p. 18); Brown (1936, p. 249). 

Matr.—Length 6 to 7.5 mm.; width about 2 mm. Body slightly robust. 
General colour dark-brown; hind angles of pronotum, apex of prosternum, 
antennae, and legs lighter brown. Pubescence short, fine, yellowish-grey, 
slightly brownish on pronotal disc. 

Antenna about two segments short of reaching apex of hind angle of 
prothorax; second segment equal to or very slightly longer than third; third 
equal to or slightly longer than fourth. Pronotum 1.1 times as long as wide; 
sides arcuate, widest just before middle; hind angles parallel or slightly con- 
vergent, each with an acute carina diverging from side margin, punctures 
moderate, umbilicate, nearly contiguous on disc, shallower and contiguous on 
sides; interspaces shiny. Elytra 2.1 times as long as wide; sides slightly divergent 
to middle, then rounded to apex; intervals rugose, shiny or dull, not distinctly 
punctulate. Hind coxal plate (Fig. 53) very abruptly expanded near middle, 
free angle slightly more than 90 degrees; side margin entire, but not prominent, 
prosternal suture strongly excavated. 

Genitalia (Fig. 31) with short, widespread, angulate median struts; basal 
piece deeply emarginate at apex. 

Fematr.—Length 6 to 8 mm.; width about 2 mm. Antenna about three 
segments short of reaching apex of hind angle of prothorax; second and third 
segments subequal; fourth segment equal to or very slightly shorter than third. 
Side margin of prothorax frequently absent on anterior one-half. Bursa 
copulatrix (Fig. 15) with three unequal plates, each with very long spines; base 
of accessory gland with a few scattered spines, base of spermathecal duct with 
several minute spines scattered in the membrane. 

Type Marertat.—The LeConte collection contains two specimens under 
the name opaculus. The first specimen bears LeConte’s blue locality disc 
(“Oregon”) and was subsequently labelled as Type No. 2496. This specimen 
is a male and is very likely the holotype since opaculus was described front a 
single specimen from Puget Sound. 

The first three specimens in LeConte’s series of montanus are Dalopius 
mirabilis Brown; the fourth and last is a faded specimen of opaculus. As Brown 
(1936, p. 249) stated, the description of montanus can refer only to the fourth 
specimen in LeConte’s series, whereas the first three specimens agree with 
couplet 15 of LeConte’s key (1884, p. 16). Brown designated this fourth 
specimen as the lectotype of montanus, and it was subsequently labelled as Type 
No. 2501. LeConte (1884, p. 18) gave Idaho and Wyoming as the type 
locality of montanus. 
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Map 11. General distribution of Agriotes opaculus (LeConte). 


DistrisuTion.—The general distribution of opaculus is indicated on Map 
11. It has been collected from early May to the middle of July. I have 
examined 45 specimens, about one- half of which were males, from the followi ing 
localities. BRITISH COLUMBIA: Creston; Gold Stream; Lytton; Midday 
Valley, Merritt; Summerland; Vernon, *Wellington. CALIFORNIA: “Cal.” 
IDAHO: Rock Creek, Owyhee Co. MONTANA: *Bozeman. NEVADA: 
*Fallon. OREGON: Blue Mts.; *Pine Creek (near Baker); Steens Mts., Harney 
Co.; Tollgate Road, Blue Mts. UTAH: Garden City; *Granite (near Salt Lake 
City); Logan Canyon; Troutcreek. WASHINGTON: Godman Springs, Blue 
Mts.; Kooskooskie (near Walla Walla); *Medical Lake; Shelton, *Sprague; 
*Walla Walla. 

Discussion.—A. opaculus is readily recognized by the very abruptly 
expanded hind coxal plate (Fig. 53) and the parallel or slightly convergent hind 
angles of the prothorax; in all other species of Nearctic Agriotes, the hind coxal 
plates are never as abruptly expanded and the hind angles are slightly divergent. 
Also, opaculus has a very wide pronotum and elytra compared to the length, at 
least in the limosus group. Apparently opaculus is not closely related to any 
of the other Nearctic species in the limosus group. 

Hasits.—Mr. Lane (in litt.) stated that opaculus may be collected by beating 
usually at some elevation in the eastern range of the Cascades in Washington. 
He had also collected it under rocks on high bare ridges in the Blue Mountains 
in Oregon. 


Sputator Group 

This is the largest group of Agriotes if all of the species of the world are 
considered. In North America there are only four native species; in addition 
three European species have become established here. All of the species from 
Central America that I examined belong to the sputator group; also most of the 
European species, as well as one from Japan, belong here. This group is 
characterized mainly by the female internal organs of reproduction (Fig. 5), 
which are very uniform throughout the group. The characters of the Nearctic 
species in the sputator group ‘are:— 

1. Head with coarse, deep, not distinctly umbilicate punctures. 

2. Antenna not distinctly serrate. 
3. Frontal carinae directed downward toward labrum (see Fig. 58). 


A ET aa 


se 


Bee 


Saal 





— 






ne 





64 THE CANADIAN ENTOMOLOGIST : SUPPLEMENT I [Vol. 88 


4. Pronotum with simple, or with deep, vaguely umbilicate punctures, never 
with shallow, distinctly umbilicate ones. 

5. Punctures on metasternum and abdomen about as coarse as those of 
proepisternum. 

6. Proepisternum with simple, close punctures separated by less than their 
diameters; interspaces shiny or reticulated and dull. 

7. Male genitalia (Figs. 32-37) with short, stout median struts, which are 
not widely separated, ventral portion of lateral lobes weakly developed, thus 
exposing most of the median lobe. 

8. Plates on bursa copulatrix as illustrated (Fig. 1); smallest plate may or 
may not be attached to medium-sized plate. 

9. Accessory gland (Figs. 1, 5, acc gl) of female internal organs of repro- 
duction either kidney-shaped or deeply bilobed and originating from a collar, 
which may or may not be sclerotized. 

10. Colleterial glands about twice as long as bursa copulatrix. 

11. Base of spermathecal duct coiled from 5 to 25 times, several diverticula 
of the spermathecal duct (Fig. 5, dspd) grouped together and one diverticulum 
somewhat removed from others. 

12. Larvae with muscular impressions and lacking setiferous tubercles on 
ninth abdominal segment (Fig. 62); mandible with definite preapical tooth 
(Fig. 70). 

Key to Nearctic Species of Sputator Group (Adults) 


1. Prosternal suture (Fig. 49) not excavated, but slightly concave; male genitalia (Fig. 32) 
as illustrated . : te (20) insanus Candéze 
Prosternal suture strongly excavated 2 
Elytra striae in Rees pairs, odd intervals wider, lighter colour, and generally with 
twice as much pubescence than even intervals; male genitalia (Fig. 37) as illustrated 
(26) lineatus (Linnaeus) 


ne 


Elytral striae evenly spaced, or at most only vaguely appearing in pairs 3 
3. Form robust; pronotum slightly wider than long, punctures coarse, very close, mandible 
(Fig. 56) very broad, chisellike + 


Form slightly robust; pronotum about 1.2 times as long as wide, punctures moderate, 
separated by about one-half their diameters; mandible “~ 55) not as broad, more 
tapering 5 

4. Prosternum strongly concave between fore coxae; ‘larger 9 to 10 mm.); side margin of 
prothorax entire, distinct; male genitalia (see Fig. 37) with shorter apex on each 
lateral lobe _........... (24) obscurus (Linnaeus) 

Prosternum flat or slightly convex between fore coxae; smaller (6.5 to 9 mm.); side 

margin of prothorax frequently absent on anterior one-half; male genitalia (Fig. 36) 

with longer apex on each lateral lobe ee (25) mancus (Say) 

Prosternum very finely, sparsely punctured; smaller (6 to 8.5 mm.); male genitalia 

(Fig. 33) with side margins of lateral lobes curved; known only from Nova Scotia 

and New Brunswick ies (21) sputator (Linnaeus) 

Prosternum coarsely, closely punctured; larger (8 to 10 mm.); male genitalia (Figs. 34, 35) 
with side margins nearly straight; known from north central states to southern 

Quebec, or Texas 6 

6. Known from north central states to southern Quebec (Map 1B); male genitalia (Fig. 34) 
with small, subquadrate apex on each lateral lobe, lateral lobes shorter, extending 
well below apex of median lobe; colour dark-brown or black 

(22) pubescens Melsheimer 

Known from eastern Texas; male genitalia (Fig. 35) with large, elongate apex on each 

lateral lobe, lateral lobes extending nearly to apex of median lobe; colour brownish 
(23) belfragei new species 


wm 


‘ 20. Agriotes insanus Candéze 
Figs. 1, 32, 49; Map 12 
Dolopius sordidus LeConte (1853, p. 457). 
Agriotes insanus Candéze (1863, p. 376); LeConte (1884, p. 15); Blatchley (1910, p. 741); 
Dietrich (1945, p. 40). 





aj 
lo 
0! 





4 5ST 











1956] BECKER : NEARCTIC SPECIES OF AGRIOTES 65 


Mate.—Length 6 to 8 mm.; width 1.5 to 2 mm. Body slightly robust. 
General colour light-brown to dark-brown; legs usually lighter in colour. 
Pubescence whitish; conspicuous, ve gym on pronotum; much denser on odd 
elytra intervals than on even intervals (very noticeable on unrubbed specimens). 

Antenna extending to apex of hind angle of prothorax or up to the length 
of one segment beyond; second and third segments nearly subequal, together 
1.4 times as long as fourth. Pronotum 1.2 times as long as wide; sides straight to 
about apical one-fourth, then usually rather abruptly rounded to apex; hind 
angles slightly divergent, not carinated; punctures simple, close, coarse, separated 
by less than their own diameters on disc, closer on sides, interspaces shiny. 
Ely tra about 2.3 times as long as wide; sides parallel or slightly divergent to 
about the apical one-third, then rounded to apex; intervals flat or slightly convex, 
smooth and shiny to rugose and dull, punctulate. Hind coxal plate slightly 
enlarged inwardly; side margin of prothorax always present, sometimes indistinct; 
side margin meeting apex of prothorax near prosternal suture (Fig. 49); prosternal 
suture slightly concave, not excavated, outer margin of suture not raised nor 
carinated near apex to make the suture excavated as in most Agriotes. 


Genitalia (Fig. 32) with lateral lobes thin at base tapering but little toward 
apices; curved ventrally, sclerotized portion on ventral side not covering median 
lobe; sides of median lobe straight or convergent, median struts short, convergent 
or straight. 


FeMALE.—Length 7 to 9 mm.; width 1.5 to 2.5 mm. Antenna one to two 
segments short of reaching apex of hind angle of the prothorax. Bursa copulatrix 
(Fig. 1) with three separate plates; base of spermathecal duct with about 12 coils. 

Type MartertaL.—There are seven specimens in the LeConte collection 
under the name insanus. The first specimen bears the label “1674! Harris”, and 
also bears LeConte’s own determination label “A..sordidus LeC.” This specimen, 
a female, was subsequently labelled as Type No. 2489 and is hereby designated 
as the lectotype of Dolopius sordidus LeConte (renamed insanus by Candéze). 


DistrRIBUTION.— | he general distribution of insanus is indicated on Map 12. 
As can be noted, especially in the north central states, insanus tends to extend 
up the large rivers. It has been collected from the middle of April to late 
August, mostly in May and June. I have examined 207 specimens, half of which 
were males, from the following localities: ARKANSAS: Hope. GEORGIA: 

















Map 12. General distribution of Agriotes insanus Candéze. 
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Atlanta. ILLINOIS: Camp Pockintuck, Ozark; Eldred, Giant City State Park; 
LaRue, Union Co.; Muncie; Putnam Co.; Union State Forest, Ware, Union Co.; 
Willow Springs. IOWA: Appanoose Co.; Clayton Co.; Fremont Co.; Ft. 
Madison; Madison Co.; Mt. Pleasant; South Ravine, Sioux City. KANSAS: 
Lawrence; Salina; Wyandotte Co. MARYLAND: Contee; Marlboro; *Plum- 
point. MINNESOTA: Frontenac; Mississippi Bluffs, Houston Co. 
MISSOURI: Kansas City; Kimmswick; Marble Cave, Stone Co.; New Hartford; 
St. Louis; Stoddard Co. NEBRASKA: Bellevue; Lincoln; Nebraska City; South 
Sioux City. NEW JERSEY: Avenel; *Berkeley Heights; Colonia; *Elizabeth; 
“Greenwood Lake, Passaic Co.; *Irvington,; Montclair, Rahway; *Summit, 
Westfield; *Woodside (near Belleville). NEW YORK: Flatbush (near 
Brooklyn); Grasmere, Staten Island; Great Kills, Staten Island; *Harrison; Van 
Cortlandt Park (near Yonkers); West Point. NORTH CAROLINA: Asheville; 
Swannanoa Valley. OHIO: Clifton; *Columbus; Scioto Co. PENNSYL- 
VANIA: Delaware Co. SOUTH CAROLINA: Clemson College. TEXAS: 
College Station; Fedor; Gillespie Co.; Jewett; Olmos Park; Palo Duro Canyon 
State Park, Randall Co. VIRGINIA: Glencarlyn. 

Discussion.—A. insanus is the only known Nearctic species of Agriotes 
that does not have the prosternal sutures strongly excavated or very concave, 
instead it has them slightly concave. In many collections, insanus is confused 
with isabellinus, but it is readily separated from it by the slightly concave 
prosternal sutures, whereas isabellinus has strongly excavated sutures. Also 
insanus might be confused with belfragei since both occur in Texas, but they 
may be distinguished in the same way as insanus and isabellinus. 

Actually insanus is closely related to two Mexican species, insolitus Champion 
and alternus Candéze. The coarsely punctured, more convex pronotum and 
slightly larger size (6 to 9 mm.) of imsanus distinguishes it from either of the 
two Mexican species each of which has a finely punctured, less convex pronotum 
and is slightly smaller in size, insolitus being 6 to 8 mm. long and alternus about 
5 mm. 

21. Agriotes sputator (Linnaeus) 
Figs. 33, 68 
Elater sputator Linnaeus (1758, p. 405). 
Agriotes sputator (Linnaeus). Eschscholtz (1829, p. 34); Westwood (1838, p. 25); Candéze 
(1863, p. 384); Roberts (1922, p. 306); Brown (1940, p. 72); Eidt (1953, p. 408; 
1954, p. 488). , 

Mare.—Length 6 to 8.5 mm.; width about 2 mm. Body slightly robust. 
General colour dark-brown; elytra frequently lighter than pronotum, antennae 
and legs light-brown. Pubescence moderate, whitish-grey to yellowish-grey. 

Antenna extending to apex of hind angle of prothorax or up to the length 
of one segment beyond; second segment 1.1 times as long as third; second and 
third together 1.7 times as long as fourth. Pronotum 1.1 times as long as wide; 
sides either subparallel to apical one-third or slightly sinuate, widest at apical 
one-third, then rounded to apex; hind angles slightly divergent or parallel, each 
with distinct carina; punctures moderate, simple, separated by at least their 
diameters on disc. Elytra 2.1 times as long as wide; sides slightly divergent 
to middle, then rounded to apex; intervals flat, shiny or rugose, punctulate. 
Hind coxal plate gradually enlarged inwardly, or slightly sinuate; side margin of 
prothorax entire, distinct, prosternum finely, sparsely punctured; prosternal 
suture strongly excavated. 

Genitalia (Fig. 33) with inner margin on dorsal side of lateral lobe strongly 
curved near base. 
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FEMALE.—Length 7 to 8 mm.; width about 2 mm. Antenna extending about 
to apex of hind angle of prothorax; second segment 1.3 times as long as third; 
second and third together 1.8 times as long as fourth. Bursa copulatrix similar 
to that of lineatus (Fig. 5). 

Type Mareriat.—Linnaeus gave the type locality of sputator as Europe. 
I have compared many European specimens with the Nova Scotia specimens 
and can find no differences. 

DistriBuTION.—A. sputator is a common species of Agriotes in Europe and 
the Mediterranean Area. Brown (1940, p. 72) first reported it from North 
America based on a single specimen found in beach drift at Tabusintac, New 
Brunswick. As far as known, it has been found elsewhere in North America 
only in Nova Scotia. It has been collected from early April to the middle of 
June. I have examined 106 specimens from North America, about 50 per cent 
of which were males, from the following localities. NEW BRUNSWICK: 
Tabusintac. NOVA SCOTIA: Centreville; Forest Glade; Marshalltown; New 
Edinburg; North Sydney; Point Edward (near Sydney); Sydney; Weston. 

Eidt (1953, p. 411) recorded sputator from Digby, Nova Scotia. 

Discussion.—A. sputator is closely related to pubescens, but differs by having 
fine, sparse, simple punctures on the prosternum, and pronotum moderately 
punctured, and the hind coxal plate usually enlarged inwardly, whereas pubescens 
has moderate, closer, umbilicate punctures on the prosternum, the pronotum 
coarsely punctured, and the hind coxal plate usually the same width throughout. 
The male genitalia (Figs. 33, 34) are quite different as illustrated, especially in 
the inner margin of the dorsal side of the lateral lobe. Distribution of these two 
species is very helpful, too, since sputator is known only from Nova Scotia and 
New Brunswick and pubescens (Map 13) is known from the north central states 
to southern Quebec. 

Larva.—Roberts (1922, p. 306) and Eidt (1954, p. 488) described the larva 
of sputator in detail. Mesnil (1930, p. 192) was the first to distinguish sputator 
larvae from those of obscurus and lineatus by the presence of many small con- 
spicuous plates on the intercoxal areas. Normal full-grown length 15 to 17 mm.; 
width about 1.5 mm. Colour yellowish-brown. Body coarsely, fairly deeply 
punctured, shiny; anterior portion (in front of anterior row of setae) of meso- 
thorax, metathorax, and first eight abdominal segments finely punctured and less 
shiny, more granulose than rest of segment; sternum frequently more finely 
punctured than the tergum. Ninth abdominal segment terminating rather 
acutely. Sternal areas (Fig. 68) between and around coxae with many small 
conspicuous sclerotized plates, no definite distinction between the area between 
coxae and the area around the coxae as indicated by Eidt (1954, Fig. 20). 

The larva of sputator is distinguished from other larvae in the sputator group 
by the presence of the small conspicuous plates around the coxae (Fig. 68). The 
other species have the areas surrounding the coxae appearing as lines radiating 
from each coxae, and the area between the coxae with small inconspicuous plates 
(see Fig. 67). 

Hasits.—According to Mr. Fox (in litt.) sputator apparently has the ability 
to build up high population densities, at least as many as three millions per acre 
in certain fields in Digby Co., Nova Scotia. The larvae completely destroyed 
a field of wheat. They apparently prefer slightly drier and lighter soils than 
do mancus larvae. 
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- 22. Agriotes pubescens Melsheimer 
Figs. 34, 55; Map 13 
Agriotes pubescens Melsheimer (1845, p. 217); Candéze (1863, p. 377); LeConte (1884, p. 15); 
Forbes (1894, p. 39); Blatchley (1910, p. 714); Dietrich (1945, p. 41). 
Dolopius pubescens (Melsheimer). LeConte (1853, p. 457). 
Mate.—Length 8 to 10 mm.; width 2.5 to 3 mm. Body slightly robust. 
General colour dark-brown or black; elytra frequently slightly lighter in colour 


than pronotum; antennae and legs brown. Pubescence moderate to conspicuous, - 


whitish-grey, frequently yellowish. 

Antenna extending about to the apex of hind angle of prothorax; second 
segment subequal to third, usually slightly longer; second and third together 
1.7 times as long as fourth, fourth 1.2 times as long as second. Pronotum 1.2 
times as long as wide; sides parallel or slightly sinuate, widest at apical one-third, 
then rounded abruptly to apex; hind angles very slightly divergent, each with an 
acute carina parallel to, but well-separated from side margin; punctures moderate, 
usually quite deep, simple, separated on disc by about one-third their diameters; 
interspaces shiny. Elytra 2.3 times as long as wide; sides usually very slightly 
divergent to middle, then rounded to apex; intervals flat, slightly rugose or 
smooth, punctulate. Hind coxal plate usually only very slightly enlarged 
inwardly; side margin of prothorax frequently interrupted in middle; prosternal 
suture strongly excavated. 

Genitalia (Fig. 34) with small apex on each lateral lobe. 

FEMALE.—Same size as male. Antenna extending to, or up to one segment 
short of reaching apex of hind angle of prothorax; second segment 1.2 times as 
long as third; second and third together 1.7 times as long as fourth; fourth 1.1 
times as long as second. Bursa copulatrix similar to that of lineatus (Fig. 5). 

Type Matertat.—The Melsheimer collection contains four specimens under 
the name pubescens. These are without locality labels and I hereby designate 
the fourth specimen, which is in the best condition, as the lectotype of pubescens. 
The original description gave Pennsylvania as the type locality. 

DistripuTion.—The general distribution of pubescens is indicated on Map 13. 
It has been collected from late March to the middle of September, mostly in 
May and June. I have examined 697 specimens, 72 per cent of which were 
males, from the following localities. ILLINOIS: Algonquin; Beverley Hills 
(near Chicago); Caledonia; Chicago; De Kalb Co.; Des Plaines; Edgebrook (near 
Evanston); Fort Sheridan; Glencoe; Glenview;. Golf; Half Day; Niles Center; 
Normal; Orland Park; Palos Park; Ravinia; Riverdale (near Chicago) ; River 
Forest (near Oak Park); St. Joseph; Summit (near Argo); Urbana; Willow 
Springs. INDIANA: “Ind.” IOWA: Butler Co.; Dickinson Co.; Elma; Floyd 
Co.; Hancock Co.; Iowa City; Mt. Pleasant. MASSACHUSETTS: Fall River. 
MICHIGAN: Allegan; Ann Arbor; East Lansing; Ionia Co.; Ként Co.; Lapeer 
Co.; Livingston Co.; Midland Co.; Ottawa Co.; Paw Paw Lake (near Watervliet); 
Southfield Center, Oakland Co.; Warren Woods, Berrien Co.; Whitefish Point, 
Chippewa Co. MINNESOTA: Ft. Snelling; Kittson Co.; La Crescent; Winne- 
bago Creek Vineyard, Eitzen. NEBRASKA: Childs’ Point (near Bellevue); 
Lincoln. NEW HAMPSHIRE: Durham. NEW JERSEY: Avenel; Colonia; 
Croton; Great Piece Meadow; New Providence; Rahway. NEW YORK: 
Aurora; Austerlitz; Batavia; Buffalo; Chase Nursery, Honeoye Falls; Cinnamon 
Lake; Connecticut Hill, Tompkins Co.; Crown Point; Gasport; Ithaca; Lockport; 
Manlius; Newfield; Olcott; Penn Yan; Perry; Poughkeepsie; Rochester Jct. 
NORTH DAKOTA: Watford City. OHIO: Franklin Co.; Licking Co. 
ONTARIO: Arnprior; Bexley; Britannia (near Ottawa); Burgoyne Woods (near 
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Map 13. General distribution of Agriotes pubescens Melsheimer. 


St. Catharines); Forestville; Leamington; Ottawa; Pelee Island; Point Pelee; Port 
Rowan; Prince Edward Co.; Ridgeway; Vineland Station; Walsh. PENNSYL- 
VANIA: Cresco; Hummelstown; Indian Creek; Jeannette; McConnellsburg; 
Pittsburgh; Renova; Windgap. QUEBEC: Berthier; Berthierville; Hull; 
Lamarche Island, Sorel; Landraye; Montreal; St. Hilaire (near Montreal); St. 
Lambert; Ste. Anne de Bellevue. WISCONSIN: Beaver Dam; Milwaukee; 
Oshkosh. 


I have seen several] specimens of pubescens from the following localities, but 
these records should be confirmed before extending the range to include them. 
These records were: “Mont.” (Bolter collection, Illinois Natural History Survey); 
“N. Mex” and “Neb.” (Otto Lugger collection, University of Minnesota), 
“Ky.” and Hot Springs, Arkansas (Illinois Natural History Survey); and “Va.” 

(Chicago National History Museum and Philadelphia Academy of Natural 
Sciences). 

Discussion.—A. pubescens is not closely related to any native species of 
A griotes, being more closely related to the introduced European species, sputator. 
As far as known, distribution aids in easily separating these species as pubescens 
(Map 13) does not occur northeast of New Hampshire or much further down 
the St. Lawrence River than Montreal and sputator is known only from Nova 
Scotia and New Brunswick. For a more detailed comparison of these two 
species, see the discussion under sputator. 


In many collections pubescens is confused with quebecensis. Usually the 
coarsely, closely punctured proepisternum and metasternum of pubescens distin- 
guishes it from quebecensis, which has shallow, umbilicate punctures on the 
proepisternum and noticeably finer ones on the metasternum. For a more detailed 
comparison of these two species, see the discussion under quebecensis. 

Larva.—The only original reference to the larva of pubescens is in the work 
on the wireworms of Illinois by Forbes (1894, p. 39) who stated, “This species, 
closely related to the foregoing [mancus|, is not separable from it in the larval 
stage, and as the two occur in about equal abundance in corn fields and have 
a similar life history, they may best be treated — at least until more is known 
of them — as a single economic species.” 
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Hasits.—Mr. Brown (personal communication) collected adults of pubescens 
around Ottawa, Ontario, on the flowers of Viburnum. 


23. Agriotes belfragei new species 
Fig. 35 

Mate.—Length 9 mm. (one paratype 8.5 mm.); width 2.2 mm. Body slightly 
elongate. General colour brown (one paratype light-brown); antennae and legs 
slightly lighter brown. Pubescence probably moderate (most specimens includ- 
ing holotype somewhat rubbed on pronotum, one paratype with conspicuous 
pubescence, yellowish-grey. 

Antenna extending nearly the length of one segment beyond apex of hind 
angle of prothorax (nearly two segments in one paratype); second and third 
segments equal in length, together 1.4 times as long as fourth. Pronotum 1.2 
times as long as wide; sides very slightly convergent to apical one-fourth, then 
rounded to apex; hind angles slightly divergent, each with a strong carina fairly 
close and parallel to side margin, punctures moderate, simple, separated on disc, 
by about one-half their diameters: interspaces shiny. Elytra 2.5 times as long 
as wide; sides subparallel to apical one-third, then rounded to apex; intervals 
convex, smooth, shiny, punctulate. Hind coxal plate slightly enlarged inwardly; 
side margin of prothorax present, but not prominent, prosternal suture strongly 
excavated. 

Genitalia (Fig. 35) with large, elongate apex on each lateral lobe, lateral 
lobes extending nearly to apex of median lobe. 

FemAte.—Length 9 mm.; width 2.4 mm. Very slightly more robust than 
male. Antenna extending to apex of hind angle of prothorax. Second segment 
1.1 times as long as third, second and third together 1.3 times as long as fourth. 
Sides of pronotum subparallel to apical fourth, then rounded to apex. Internal 
organs of reproduction similar to those of insanus (Fig. 1). 

Tyre MareriaL.—Holotype male:—Texas (Belfrage). Allotype female:— 
same data as holotype. Paratypes:—three males and one female from the 
following localities. ‘TEXAS: same data as holotype (2 ¢ ¢ ); College Station, 
June 13, 1931 (J. C. Gaines) (1 6); Columbus, May 26 (Hubbard & Schwarz) 
(1¢). 

According to Geiser (1933, p. 131) Belfrage did much of his collecting in 
Bosque County and since the other two localities are southeast of Bosque County 
and are in the same general drainage area, then it seems likely that these specimens 
came from Bosque County. However, Belfrage was known to have collected 
in other parts of Texas. 

The holotype and allotype are being deposited in the collection of the 
U.S. National Museum, Washington, D.C. The paratypes are being deposited 
in the Canadian National Collection, Ottawa, and Harvard Museum of Compara- 
tive Zoology, Cambridge, Massachusetts. 

Discussion.—A. belfragei is closely allied to pubescens, differing mainly in 
distribution and in the form of the male genitalia. A. belfragei is known from 
eastern Texas, is brownish in colour, and the male genitalia (Fig. 35) are more 
slender and have a large elongate apex on each lateral lobe that extends nearly 
to the apex of the median lobe, whereas pubescens (Map 13) occurs from the 
north central states to southern Quebec, is dark-brown or black in colour, and 
the male genitalia (Fig. 34) are broader and have a subquadrate apex on each 
lateral lobe that extends well below the apex of the median lobe. 
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Apparently belfragei is also related to incallidus Champion from eastern 
Mexico and Guatemala. However, belfragei is smaller (9 mm.), has the basal 
piece of the genitalia longer than wide, and is from eastern Texas, whereas 
incallidus is larger (10 to 11 mm.) and has the basal piece of the genitalia wider 
than long. 

Besides belfragei, the only other species of Agriotes known from Texas is 
insanus, but the strongly excavated prosternal sutures of belfragei readily 
distinguishes it from insanus, which has slightly concave prosternal sutures. 


24. Agriotes obscurus (Linnaeus) 
Figs. 66, 72 
Elater obscurus Linnaeus (1758, p. 406). 
Agriotes obscurus (Linnaeus). Eschscholtz (1829, p. 34); Candéze (1863, p. 387); Roberts. 

(1921, p. 193; 1928, p. 90); Brown (1940, p. 72); Eidt (1953, p. 408; 1954, p. 488). 

Agriotes truncatus Melsheimer (1845, p. 217). New synonymy. 
Agriotes mancus of Gorham (1924, p. 69). 

Matr.—Length 8 to 10 mm.; width 2.5 to 3 mm. Body robust. General 
colour brownish; elytra usually slightly lighter brown than pronotum; antennae 
and legs light- Aeoure. Pubescence moderate to conspicuous, greyish to 
yellowish-grey. 

Mandible (see Fig. 56) broad, chisellike. Antenna extending to, or up to the 
length of one segment beyond apex of hind angle of prothorax; second segment 
1.1 times as long as third; second and third together 1.9 times as long as fourth; 
second and fourth subequal. Pronotum slightly wider than long; sides subparallel 
or distinctly sinuate, widest at apical one-third, then rounded to apex; hind 
angles very ‘slightly divergent, each with a w ell-defined carina; punctures coarse, 
nearly contiguous; interspaces reticulated, dull. Elytra 2.1 times as long as 
wide; sides slightly divergent to middle, then rounded to apex; intervals usually 
flat, occasionally slightly convex, reticulate, punctulate. Hind coxal plate gradu- 
ally enlarged inwardly; side margin of prothorax entire, but usually faint; pro- 
sternum strongly concave between fore coxae; prosternal suture strongly excavated. 

Genitalia apparently identical with those of lineatus (Fig. 37). 


Femate.—Length 8.5 to 10 mm.; width about 3 mm. Antenna extending 
about to apex of hind angle of prothorax; second segment 1.1 times as long as 
third, second and third together 1.8 times as long as fourth; fourth 1.1 times 
as long as second. Bursa copulatrix similar to that of lineatus (Fig. 5). 

Type Marertat.—Linnaeus gave the type locality of obscurus as Europe. 
I have compared several European specimens of obscurus with North American 
specimens and can see no differences. 

The Melsheimer collection contains a single specimen labelled “truncatus”, 
presumably written by Melsheimer. This specimen is in very poor condition 
with the abdomen, legs, mesothorax, metathorax, and most of the elytra missing; 
however, the prothorax and head clearly indicate that it is a small, faded specimen 
of obscurus. The original description of truncatus gave Pennsylvania as the type 
locality, although there is no locality label on the specimen. “This specimen, or 
what is left of it, agrees with the original description very closely and is likely 
the type. Melsheimer described several other beetles that have subsequently 
been listed as synonyms of European species, so it is not too surprising that this 
is another case. 

Distripution.—A. obscurus is one of the commonest species of Agriotes in 
Europe. Brown (1940, p. 72) first reported it from North America. According 
to Brown the earliest known record of obscurus is in the Ulke collection 
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(Philadelphia Academy of Natural Sciences) and is labelled simply “N.S.” Ulke 
was known to have collected in Nova Scotia about 1859. At the present time 
this important pest is apparently confined to local areas in Newfoundland, Nova 
Scotia, and British Columbia. It has been collected from early May to early 
July (as early as the middle of April in British Columbia). I have examined 286 
specimens, about half of which were males, from the following localities. 
BRITISH COLUMBIA: Agassiz; Chilliwack; Cobble Hill. NEWFOUND- 
LAND: Harbour Grace. NOVA SCOTIA: Auburn, Bedford; Cow Bay; 
Dartmouth; Eastern Passage; Falkland Ridge (near Halifax); Halifax; Halls 
Harbour; Lake Thomas, Waverly; Lower Sackville, Lower West Pubnico; 
Lunenburg; McNab’s Island (near Halifax); North Sydney; Sackville; Sydney; 
Upper Sackville; Waverly; Weston; Yarmouth. 

Eidt (1953, pp. 410-411) has the following additional records for obscurus 
from Nova Scotia: Cole Harbour and Westphal (larvae only). 

I have seen one specimen of obscurus in the collection of the Philadelphia 
Academy of Natural Sciences labelled Montreal, Quebec, 1915 (Beaulne). This 
record should be confirmed before extending the range of obscurus to include it. 
According to Brown (1940, p. 72) the specimens mentioned by Gorham (1924, 
p- 69) in his report are labelled Kentville, Nova Scotia, but actually were 
collected at Dartmouth and reared at Kentville. 


Discussion.—A. obscurus is very closely related to mancus, but differs by 
being larger and having the prosternum strongly concave between the fore 
coxae, whereas mancus is smaller and has the prosternum flat or convex between 
the coxae. For a more detailed comparison of these two species, see the 
discussion under mancus. 


Larva.—The larva of obscurus has been described and illustrated many times 
by Europeans, for example, Beling (1883, p. 141); Ford (1917, p. 103), and 
Guéniat (1934, p. 270, first instar only), as well as Eidt (1954, p. 488). Normal 
full-grown length 18 to 22 mm.,; width about 2 mm. Colour dirty yellowish- 
brown. Body finely, sparsely punctured. First eight abdominal segments 
usually with a small seta just anterior of each of the lateral and the spiracular 
anterotergal setae (Fig. 72, atl, atsp). Sternal areas around coxae (see Fig. 67) 
lined, with very small inconspicuous plates in membrane. 

Previous workers used the angle of the preapical tooth on the mandible 
and the relative proportion of the spiracles to distinguish the larvae of obscurus 
and lineatus. The former character, besides being very difficult to measure, is 
unreliable in eroded mandibles, and even in freshly moulted specimens authors 
disagree on its usefulness. European workers usually consider that obscurus 
larvae have the preapical tooth at an angle of 110 to 120 degrees with apical 
portion of the mandible and the spiracles are slightly longer and narrower than 
those of lineatus, which has the preapical tooth at an angle of 60 to 90 degrees. 
Schaerffenberg (1943, p. 284) used the proportion of the distance from the 
muscular impression to the base of the ninth segment in relation to the overall 
length of the ninth segment. The difficulty here is that the specimens must be 
fully distended to see the base of the ninth segment. Eidt (1954, p. 493) 
disagreed with Schaerffenberg by stating, “Statistical treatment of data obtained 
on the length and width of the segment, and the distance of the ‘eye-like’ 
impressions from the anterior margin in 50 specimens of each of the four species, 
failed to reveal any significant differences.” 


Independently of Schaerffenberg, it was discovered that there are slight 
differences between the proportions of the ninth segment, but the measurements 
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were confined to the part of the segment posterior of the muscular impression; 
hence the larva does not need to be distended. For a detailed description of these 
measurements and how to make them, see the discussion under “Diagnostic 
Characters of Larvae”. These differences are based on supposedly homogeneous 
samples from places where either obscurus or lineatus occur, or where one species 
is much more dominant than the other according to the collections of the adults. 
In the following table the samples marked with an asterisk (*) are from areas 
where adults of both species were taken; however, the adults of lineatus were 
much more abundant than those of obscurus. The table gives the average ratio 
of these measurements and the numbers in parentheses indicate the number of 
specimens measured from each sample. 


Agriotes obscurus ratio B/A ratio C/B 
Ee E 1.35 
Agems, EC. (20) __. Didi instehideaniits A ois 0 1.03 1.39 
SS Ne > 1.36 
8 SE ee, | 1.33 
SR See 1.34 
Dartmouth, N.S. (4) lai iebegh esi edatoneconlaiteabeedic: EE 1.36 
Cow By, MS. (3) __. eo 1.34 

Agriotes lineatus 
OS ae 1.27 
EE, 1.23 
CE 1.29 
pS SE 1.30 
I Fi assed omirachisiegsalinsintanrc alae 1.13 1.31 
Chchogus, NG. (5) —_____ 1.21 1.24 


Hasits,—Mr. Lane (in litt.) gave the following information about obscurus 
at Agassiz, British Columbia. The adults were collected under debris in or 
around a plowed field that had been in corn the preceding year (1952). The 
larvae were taken from the same field and under boards in the adjoining fence 
row. This particular field was fine sandy loam and subject to flooding. 

According to Mr. Fox (in litt.), obscurus adults were most numerous in 
June in Nova Scotia. The larvae were seldom found deeper than eight inches 
in the soil and mostly in the top four inches throughout the year. 

Mr. Brown (in litt.) reported that in Nova Scotia obscurus adults were 
especially common around farm buildings under boards or debris on sod, but 
not under stones. During the late afternoon he found them crawling up on 
the vegetation. 

-25. Agriotes mancus (Say) 
Figs. 36, 56, 62 65, 70; Map 14 
Elater mancus Say (1823, p. 171). 
Dolopius mancus (Say). LeConte (1853, p. 455). 
Agriotes mancus (Say). Candéze (1863, p. 388); LeConte (1884, p. 15); Blatchley (1910, 
p- 740); Hawkins (1936, p. 16); Dietrich (1945, p. 39); Eidt (1953, p. 411; 1954, p. 481). 


Elater obesus of Harris (1841, p. 50). 
Agriotes striatulus Melsheimer (1845, p. 217). 


Mate.—Length 6.5 to 8.5 mm.; width 2 to 3 mm. Body robust. General 
colour brown; pronotum usually slightly darker in colour than elytra; antennae 
and legs lighter brown than elytra. Pubescence moderate, whitish-grey to 
yellowish-grey. 

Mandible (Fig. 56) broad, chisellike. Head very convex, projecting forward 
considerably from base of antenna. Antenna extending to, or up to the length 
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of one segment beyond apex of hind angle of prothorax, second and _ third 
segments subequal, together 1.8 times as long as fourth; fourth 1.1 times as long 
as second. Pronotum very slightly wider than long; sides nearly parallel to 
apical one-third or distinctly sinuate, widest at apical one-third, then rounded 
to apex; hind angles very slightly divergent, each with an acute or a rounded 
carina, punctures deep, moderate, contiguous; interspaces dull. Elytra twice 
as long as wide; sides very slightly to distinctly divergent to middle, then rounded 
to apex; striae frequently vaguely paired, never as obviously as in lineatus; odd 
intervals frequently with much denser pubescence than even intervals, amareale 
rugose, punctulate. Hind coxal plate gradually or rather abruptly enlarged at 
middle; side margin of prothorax frequently absent on anterior one-half, 
prosternum flat or slightly convex between fore coxae; prosternal suture strongly 
excavated. 

Genitalia (Fig. 36) with an elongate apex on each lateral lobe. 

FreMALrE.—Length 7 to 9 mm.; width 2 to 3 mm. Antenna with second 
segment 1.1 times as long as third. Bursa copulatrix similar to that of lineatus 
(Fig. 5). 

Type MATERIAL Say’ s type of mancus was destroyed many years ago. The 
LeConte collection, w hich is often taken as being representative of Say’s species 
unless there is evidence to the contrary, contains eight specimens under the name 
mancus. All of these are mancus except the second and third specimens, which 
are labelled “N.S.” and are obscurus. One specimen, determined as_striatuius 
hy LeConte, does not match the original description of striatulus for colour; it 
is an average specimen of mancus. Another one was determined as truncatus, 
but again it is mancus. There seems to be little doubt that this is the species 
described as mancus by Say who listed the type locality as “Missouri”. 

There is one specimen in the Melsheimer collection labelled “striatulus”’, 
presumably by Melsheimer. This specimen is slightly darker than the usual 
mancus, but otherwise it agrees with it. It is in poor condition with the antennae 
and most of the tarsal segments missing, but it agrees closely with the original 
description and thus very likely it is the type of striatulus. Melsheimer gave 
the type locality of striatulus as Pennsylvania, although there is no locality label 
on the type specimen. 

Distrisution.—The general distribution of mancus is indicated on Map 14. 
It has been collected from late March to late July, mostly in May and June. 
I have examined 594 specimens, 55 per cent of which were males, from the 
following _ localities. CONNECTICUT: Cornwall; Litchfield; Stamford. 
ILLINOIS: Algonquin; Antioch; Chicago; De Kalb Co. Edgebrook; Matteson; 
Niles Center; Normal; Oregon; Spring Grove; Summit (near Argo). INDIANA: 
Hessville (near Hammond); Miller (near Gary); Mineral Spring; Pine, Lake Co.; 
Tremont. IOWA: Ames; Cedar Co.; Des Moines Co.; Fayette Co.; Iowa City; 
Lee Co.; Mt. Pleasant; Palo Alto Co.; ‘Thompson. MAINE: Holden. MANI- 
TOBA: Tolstoi; Virden. MARYLAND: “Md.” MASSACHUSETTS: Boston; 
Framingham; Hopkinton; Lenox; Lowell; Natick; Tyngsboro. MICHIGAN: 
Ann Arbor; Cooper Woods, Oakland Co.; Croswell; East Lansing; Floodwood, 
Schoolcraft Co.; Harbert Dunes, Berrien Co.; Huron Mountain; Lexington, 
Midland Co.; Newaygo; Onota twp., Alger Cos Whitefish Point, Chippewa Co. 
MINNESOTA: Mille Lacs Co.; Mora; Olmsted Co.; Ramsay Co.; Traverse Co. 
NEBRASKA: Holt Co. NEW BRUNSWICK: Tabusintac; Charlotte Co. 
NEW HAMPSHIRE: Bowman, White Mts.; Claremont; Exeter; Glen House; 
Manchester; Mt. Washington. NEW JERSEY: Asbury; Avenel; Englewood; 
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Map 14. General distribution of Agriotes mancus (Say). 


Hohokus; Hopatcong; Newfoundland; West Caldwell. NEW YORK: Barre 
Center; Batavia; Bergen Beach (near Brooklyn); Brooklyn; Buffalo; Catskill Mts.; 
Chateaugay; Flatbush (near Brooklyn); Geneva; Ithaca; Jamaica; Lancaster; 
McLean Bogs, Tompkins Co.; Middleport; Minetto; New York; Ogdensburg; 
Olcott; Oliverea; Oswego; Potsdam; Rockaway Beach. Long Islend: Rock City, 
Cattaraugus Co.; Suffern, Westport. NOVA SCOTIA: Auburn; Berwick; 
Bridgetown; Bridgewater; Brooklyn; Enfield; Falkland Ridge (near Halifax); 
Greenfield; Halls Harbour; Kennetcook; Kings Co.; Marshalltown; Middle 
Musquodoboit,; Newport, Tusket; Upper Sackville, Weston. ONTARIO: 
Arnprior,; Blackburn; Britannia (near Ottawa); Constance Bay; DeCew Falls 
(near St. Catharines); Galetta; Jockvale,; Leamington; Marmora; Mer Bleue (near 
Ottawa); Merivale; Normandale; Ottawa; Prince Edward Co.; Ridgeway; 
Southampton; Spencerville; St. Thomas; Toronto; Trenton, Vineland Station; 
Walsh. PENNSYLVANIA: Allegheny (near Pittsburgh); Chinchilla; Henry- 
ville; Indian Creek; Jeannette; Mt. Pocono, Pittsburgh. QUEBEC: Arthabaska; 
Aylmer; Brome; Covey Hill; Dorval; Montreal; Perkins, Quebec, Ste. Anne de 
Bellevue; Wakefield; Wright. RHODE ISLAND: Warwick. SASKATCH- 
EWAN: Roche Percée. VERMONT: Alburg. WISCONSIN: Milwaukee. 

Eidt (1953, p. 411) has the following additional records for mancus from 
Nova Scotia: Barss’ Corners, Hubbard, and New Glasgow. 

I have seen one specimen of mancus in the Psota collection (Chicago Natural 
History Museum) labelled St. Helena, California, one specimen in the collection 
of Chicago Natural History Museum labelled Edmonton, Alberta, two specimens 
in the Otto Lugger collection (University of Minnesota) labelled “N. Mex.”, 
and one specimen in the collection of the Philadelphia Academy of Natural 
Sciences labelled “Ks”. These records should be confirmed before extending 
the range of mancus to include them. 

Discussion.—A. mancus is the only native Nearctic species that has very 
broad mandibles and a subquadrate pronotum. Since the introduction of 
obscurus and lineatus from Europe, there are now three species having these 
characters. A. lineatus is readily separated by its obviously paired elytral striae, 
but mancus and obscurus are similar. A. mancus has the prosternum flat or 
slightly convex between the fore coxae, is smaller (6.5 to 9 mm.), lighter brown, 
hind angles with less distinct carina, side margin of prothorax frequently absent 
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on anterior half, head very convex in front, and male genitalia (Fig. 36) have a 
longer apex on each lateral lobe. On the other hand, obscurus has the prosternum 
strongly concave between the fore coxae, is larger (9 to 10 mm.), darker brown, 
hind angles with distinct carina, side margins of prothorax entire and distinct, 
head slightly convex in front, and male genitalia (see Fig. 37) have a shorter 
apex on each lateral lobe. 

Larva.—The larva of mancus was described and illustrated in detail by 
Hawkins (1936, p. 30) and Eidt (1954, p. 481). Normal full-grown length 18 
to 20 mm.; width about 1.6 mm. Colour yellowish-brown, somewhat lighter 
colour than either obscurus or lineatus. Body finely, sparsely punctured. First 
eight abdominal segments usually without a small seta just anterior of each the 
lateral and spiracular anterotergal setae (see Fig. 72, atl, atsp). Ninth abdominal 
segment (Figs. 62, 65) broadly rounded, not more or less pointed as in lineatus 
or obscurus (Fig. 66). Sternal areas around coxae (see Fig. 67) lined, with very 
small inconspicuous plates in membrane. 

The larva of mancus is quite readily separated from that of obscurus and 
lineatus by the shape of the ninth abdominal segment, as well as by the 
distribution. A. mancus has a broadly rounded apex on the ninth segment 
(Figs. 62, 65) and is more southern and widespread in distribution (Map 14), 
whereas the other two species have a more or less pointed apex on the ninth 
segment (Fig. 66) and are very localized in distribution, mostly in Nova Scotia 
and British Columbia. 

Hasits.—The adults of mancus are usually found under boards, stones, and 
debris around the edges of fields and pastures. Near Ottawa, Ontario, the adults 
are fairly common around the edges of the fields surrounding the Mer Bleue, a 
large sphagnum bog. 

The larvae have been taken throughout the year in the top eight inches 
of soil, usually the top four inches, according to Mr. Fox (in litt.). Apparently 
the larvae prefer wet and heavy soils, but they are also found in sandy soils. 


26. Agriotes lineatus (Linnaeus) 
Figs. 5, 37, 67 
Elater lineatus Linnaeus (1767, p. 653). 
Agriotes lineatus (Linnaeus). Eschscholtz (1829, p. 34); Candéze (1863, p. 385); Roberts 

(1928, p. 90); Lane (1952, p. 66); Eidt (1953, p. 408; 1954, p. 488). 

Mate.—Length 8 to 10 mm.; width 2.5 to 3 mm. Body robust. General 
colour brownish; elytra frequently lighter brown than pronotum; odd elytral 
intervals usually lighter in colour than even intervals; antennae and legs light- 
brown. Pubescence moderate, yellowish-grey. 

Mandible (see Fig. 56) broad, chisellike. Antenna extending to within one 
segment before or beyond apex of hind angle of prothorax; second segment 1.4 
times as long as third; second and third together 1.8 times as long as fourth. 
Pronotum subquadrate, frequently slightly longer than wide; sides parallel to 
apical one-third, then rounded to apex; hind angles very slightly divergent, each 
with distinct carina well-separated from side margin; punctures moderate, nearly 
contiguous, interspaces shiny. Elytra 2.1 times as long as wide; sides slightly 
divergent to middle, then rounded to apex; striae paired, that is, the first two 
striae are closer together than the second and third, or in other words the first 
and all other odd intervals are wider than second interval and all even intervals, 
also the pubescence on odd intervals is noticeably thicker than on even intervals; 
intervals shiny or rugose, punctulate. Hind coxal plate gradually enlarged 
inwardly; side margin of prothorax entire, distinct; prosternal suture strongly 
excavated. ; 
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Genitalia (Fig. 37) with basal piece elongate and deeply margined. 

FEMALE.—Same size as male. Internal organs of reproduction with plates 
on bursa copulatrix (Fig. 5) typical for those of sputator group. 

Type MareriAv.—Linnaeus in the original description gave Germany as the 
type locality of lineatus. I have compared many European specimens with North 
Americans specimens and can find no differences between them. 

DistriBUTION.—A. lineatus is common in Europe and the Mediterranean Area. 
It has been known from North America for several years, but the only published 
records are by Lane (1952, p. 66) and Eidt (1953, p. 410). In North America 
it is known only from Newfoundland, Nova Scotia, and Vancouver Island. 
It has been collected from early May to late August, mostly in the first half 
of July. I have seen 194 specimens, half of which were males, from the 
following localities. BRITISH COLUMBIA: Cobble Hill. NEWFOUND- 
LAND: Cape Broyle; Goulds; Holyrood; Portugal Cove; St. John’s. NOVA 
SCOTIA: Cheboque (near Yarmouth); Yarmouth. 

Discussion.—A. lineatus is readily distinguished from all other Nearctic 
species of Agriotes by the very uneven elytral intervals resulting from the 
pairing of the striae. There is a faint indication of this condition in some 
specimens of mancus and insanus, but in these cases it is never as distinct as in 
lineatus. The only species that approaches lineatus in size and also has broad 
mandibles is obscurus, but obscurus has very coarse punctures on the pronotum, 
evenly spaced elytral intervals, and the pronotum is slightly wider than long; 
whereas lineatus has moderate pronotal punctures, uneven elytral intervals, and 
pronotum subquadrate or slightly longer than wide. 

Larva.—The larva of lineatus has been described and illustrated many times 
by European workers, for example, Beling (1883, p. 138), Roberts (1928, p. 90), 
and Guésiat (1934, p. 270, first instar only), as well as by Eidt (1954, p- 488). 
Normal full-grown length 18 to 20 mm.; width about 2 mm. Colour dirty 
yellowish-brown. Body finely, sparsely punctured. First eight abdominal 
segments usually with a small seta just anterior of the lateral anterotergal seta 
(see Fig. 72, atl). Sternal areas around coxae (Fig. 67) lined, with very small 
inconspicuous plates in membrane. 

The larvae of lineatus and obscurus are extremely difficult to separate and 
for comparison of these see the discussion under obscurus larva. 

Hasits.—The adults of Jineatus are commonly found under boards, stones, 
and other debris around the edges of the fields. 

Mr. Fox (in litt.) stated that the larvae were taken during every month 
usually in the top four inches of soil, but some may go as deep as eight 
inches. They prefer slightly drier and lighter soils than the larvae of mancus. 


Sparsus Group 

As far as known, the sparsus group occurs only in North America; all but 
one of the species are found in the western states. These species are grouped 
together mainly because of the lack of plates on the bursa copulatrix. 

The male genitalia are the most useful character, in fact the only certain 
one, for distinguishing between the species of the sparsus group. Some of the 
species are so similar in external characters that the females are unidentifiable 
except by association with the males. Even this is impossible in the San Francisco 
Bay Area as two species have been taken at the same time and place. The 
characters of the sparsus group are:— 

1. Head with coarse, simple punctures. 
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2. 
3. 
4. 
5. 


Frontal carinae directed downward toward labrum (see Fig. 58). 
Antenna not distinctly serrate. 

Pronotum with deep, simple punctures. 

Side margin of prothorax usually interrupted at middle. 


6. Punctures on proepisternum only slightly coarser than those on 
metasternum and abdomen, interspaces highly polished. 

7. Male genitalia (Figs. 38-46) with rather short, slender median struts; 
ventral side of lateral lobes well-sclerotized; in general genitalia heavily sclerotized 
and large compared to body size. 

8. Female bursa copulatrix without plates, other details of internal organs 
of reproduction not known. 

9. Larva (only sparsus known) with muscular impressions on ninth 
abdominal segment and lacking eye spot on head. 


Key to Nearctic Species of Sparsus Group (Adults) 


1. Eastern North America, west to Nebraska (Map 16); male genitalia (Fig. 40) as 
illustrated (29) isabellinus (Melsheimer) 
Western states, east to Utah 2 
2. Pronotum spatulate, widest at apical one-third (including hind angles) ; hind angles 
slender; elytra usually with dark sutural stripe and frequently darkening of outer two 
intervals on each elytron; male genitalia (Fig. 42) as illustrated 
(31) cylindricus Van Dyke 
Pronotum with sides parallel or slightly sinuate, apical part never wider than hind 
angles; hind angles stout; elytra unicoloured or at most with a lighter area around 
the humeral angle 3 
3. Male genitalia (Figs. 38, 39) with large subapical tooth on each lateral lobe; carina on 
each hind angle of pronotum very close to side margin; prosternal suture very 
concave, not excavated (outer margin of suture not raised, but occasionally slightly 
carinated); antenna extending the length of two to three segments beyond apex of 
hind angle of prothorax in male, one segment in female 4 
Male genitalia (Figs. 41-46) with small subapical tooth on each lateral lobe; carina on 
each hind angle well-separated from side margin; prosternal suture strongly excavated, 
antenna extending no more than the length of one segment beyond apex of hind angle 
of prothorax in male, to apex or less in female 
4. Male genitalia (Fig. 38) with lateral lobe abruptly widening at subapical eneth; both 
sexes with brownish elytra and slightly darker coloured pronotum, Humboldt Co. 
and Sacramento, California — (27) sagittus new species 
Male genitalia (Fig. 39) with lateral lobe gradually widening to subapical tooth; males 
very dark-brown, females with brownish elytra and slightly darker coloured pronotum; 
northern Oregon to southern British Columbia (Map 15) (28) sparsus LeConte 
5. Male genitalia (Fig. 46) with inner margins of lateral lobes subparallel to apical one-fourth 
on ventral side, apex of each lateral lobe acute; California, common around San 
Francisco Bay Area (35) vandykei new species 
Male genitalia (Figs. 41, 43-45 ) with inner margins of lateral lobes subparallel on basal 
one-half or diverging from base, apex of each lateral lobe more rounded ___ 6 
6. Male genitalia (Fig. 44) with basal piece mostly sclerotized; California, mostly around 
San Francisco Bay Area .. ; _......(33) imperfectus LeConte 
Male genitalia (Figs. 41, 43, 45) with basal piece deeply emarginate i 7 
7. Male genitalia (Fig. 43) with median lobe spatulate, distinctly narrower opposite apices 
of lateral lobes; smaller (6 to 8 mm.); widely distributed in Pacitte Northwest 


wn 


(Map 17) (32) oregonensis new species 
Male genitalia (Figs. 41, 45) with sides of median lobe straight, not narrowed; larger 
(7.5 to 10 mm.); known only from central California and southwestern Oregon ticle 


8. Male genitalia (Fig. 41) with basal piece considerably wider than long, lateral lobes 
short and wide; smaller (7.5 to 9 mm.); — ‘about 1.4 times as long as wide; 
central California (30) longithorax new species 

Male genitalia (Fig. 45) with basal piece longer than wide, lateral lobes long and narrow; 
larger (9.5 to 10 mm.); pronotum about 1.2 times as long as wide; southwestern 
At Se Sa aR I rotundicollis new species 
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27. Agriotes sagittus new species 
Fig. 38 

Mate.—Length 6.5 mm.; width 1.8 mm. (paratypes vary in length from 6.5 
to 7 mm.; width from 1.8 to 2 mm.). Body slender, elongate. General colour 
brown; pronotum and head slightly darker in colour than elytra; antennae, legs, 
and narrow apical border on pronotum lighter in colour than elytra (some para- 
types uniformly brown). Pubescence moderate, yellowish-grey. 

Antenna extending the length of three segments beyond apex of hind angle 
of prothorax; second segment 1.6 times as long as third; second and third together _ 
1.4 times as long as fourth. Pronotum 1.2 times as long as wide; sides slightly 
sinuate (parallel in some paratypes), widest at apical one-fourth, rounded rather 
abruptly to apex; hind angles somewhat stout, very slightly divergent, carina 
parallel and very close to side margin; punctures ‘moderate, simple, deep, separated 
by at least their own diameters on disc, closer on sides; interspaces shiny. Elytra 
2.6 times as long as wide; sides slightly divergent to middle, then rounded to apex; 
striae unimpressed, strial punctures narrow, about one-third as wide as the 
distance between striae; intervals flat, rugose, but still shiny, not distinctly 
punctulate. Hind coxal plate rather abruptly enlarged inwardly; side margin 
of prothorax interrupted in middle; prosternal suture very concave, not strongly 
excavated as in most Agriotes, outer margin of suture slightly raised and faintly 
carinate near apex. 

Entire genitalia (Fig. 38) curved on ventral side; lateral lobes with outer 
sides straight to near apex and then abruptly expanded to form large subapical 
tooth (not quite as large in paratypes from Sacramento); from a side view 
lateral lobes rather thin at base, tapering but little toward apices. 

FeMaLe.—Length 7 mm.; width 2 mm. (paratypes vary in length from 6.5 
to 7.5 mm.; width from 1.8 to 2 mm.). Antenna extending the length of one 
segment beyond apex of hind angle of prothorax. Sides of pronotum parallel 
to apical one-fourth, then rounded to apex. 

Type MarertaL.—Holotype male:—Humboldt Co., California, May 3, 1911 
(F. W. Nunenmacher). Allotype female:—same data as holotype except May 4, 
1911. Paratypes:—40 males and 31 females from the following localities. CALI- 
FORNIA: same data as holotype (36 8 4, 239 2); Eureka, June 6, 1938 (A. T. 
McClay) (14,29 2); Eureka, April 28, 1938 (A. T. McClay) (32 2? ); Hum- 
boldt Co. (Van Dyke collection) (1); Orick, June 22, 1939 (G. F. Knowlton) 
(1 4); Sacramento, May 27, 1936 (A. T. McClay) (18); Sacramento, May 17, 
1930 (H. H. Kelfer) (12); Sacramento, May 5, 1949 (W. F. Ehrhardt (1 2, 
19). 

The holotype and several paratypes are being deposited in the collection 
of the Illinois Natural History Survey, Urbana. The allotype and several para- 
types are being deposited in the Canadian National Collection, Ottawa. Addi- 
tional paratypes are being deposited in the following collections: California 
Academy of Sciences, San Francisco; Philadelphia Academy of Natural Sciences; 
Cornell University, Ithaca, New York; University of California, Davis; Utah 
State College, Logan; American Museum of Natural History, New York; Mr. 
M. C. Lane, U.S. Department of Agriculture, Walla Walla, Washington; and 
Mr. C. A. Frost, Framingham, Massachusetts. 

DistriBuTION.—A. sagittus is known only from Humboldt County and 
Sacramento, California. It has been collected from late April to late June. I 
have examined 73 specimens, 56 per cent of which were males, from the localities 
mentioned above. 
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Discussion.—The specimens from Sacramento are uniformly brown and the 
apex of each lateral lobe of the male genitalia is slightly less abruptly expanded. 
A. sagittus is closely allied to sparsus, differing mainly in the form of the apex 
of the lateral lobe of the male genitalia (Figs. 38, 39). Distribution is also a good 
aid. For a more detailed comparison of these two species, see the discussion 
under sparsus. 


28. Agriotes sparsus LeConte 
Figs. 39, 63, 71; Map 15 
Agriotes sparsus LeConte (1884, p. 17). 

Mate.—Length 6 to 7 mm.; width 1.5 to 1.8 mm. Body slender, elongate. 
General colour very dark-brown; narrow apical border on pronotum, antennae, 
and legs lighter brown. Pubescence moderate, yellowish-grey. 

Antenna extending about the length of three segments beyond apex of hind 
angle of prothorax; second segment 1.4 times as long as third; second and third 
together 1.4 times as long as fourth. Pronotum 1.3 times as long as wide; sides 
parallel to apical one-sixth, or slightly sinuate, widest at apical one-sixth, then 
rounded to apex; hind angles straight or slightly divergent, each with well-defined 
carina parallel and very near the side margin or it may actually be dorsal to the 
side margin; punctures moderate, separated by at least their own diameters on 
disc, closer on sides. Elytra about 2.7 times as long as wide, sides parallel to 
apical one-third, then rounded to apex; strial punctures narrow, from one-fourth 
to one-half as wide as interval between striae; intervals rugose, but somewhat 
shiny, punctulate. Hind coxal plate gradually or abruptly enlarged inwardly; 
side margin of prothorax usually interrupted in middle; prosternal suture very 
concave, not strongly excavated, outer margin of suture usually not raised nor 
carinated, occasionally faintly so. 

Entire genitalia (Fig. 39) distinctly curved on ventral side; each lateral lobe 
gradually expanding toward a large subapical tooth, not abruptly expanding as 
in sagittus (Fig. 38); from a side view lateral lobes rather thin at base, tapering 
but little to apices. 

FeMAce.—Length 6.5 to 7.5 mm.; width about 2 mm. Brown, distinctly 
lighter in colour than male, pronotum darker than elytra, but not as dark as in 
male. Antenna extending about the length of one segment beyond apex of hind 
angle of prothorax; elytra with sides slightly divergent to apical one-third, then 
rounded to apex. 

Type MarteriaL.—The LeConte collection contains four specimens of sparsus. 
The first specimen is labelled “Or.” and was subsequently labelled as Type No. 
2493. This specimen is a male and is hereby designated as the lectotype of 
sparsus. The original description gave “Oregon and Washington Territory” as 
the type locality. The other three specimens in LeConte’s collection are females. 

Distrisution.—The general distribution of sparsus is indicated on Map 15. 
It has been collected from late March to early July, mostly in May and June. 
I have examined 296 specimens, 61 per cent of which were males, from the 
following localities. BRITISH COLUMBIA: Boundary Bay (near Vancouver); 
Chilliwack; Cloverdale; Cobble Hill; Hillbank; Ladner; Lulu Island (near Van- 
couver); Saanich (near Victoria); Saltspring (near Victoria); Sea Island, Van- 
couver; Sidney; Steveston; Vernon; Victoria; Westham Island (near Vancouver). 
IDAHO: *Smiths Ferry. OREGON: Albany; Alsea; Boyer, Saddle Back Mtn., 
Lincoln Co.; Cornelius; Corvallis; Dayton; Durkee; Eugene; Marys Peak, Benton 
Co.; McMinnville; *Meacham; Monmouth; Portland. WASHINGTON: Forks; 
Pullman; Seattle; Tenino. 
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Map 15. General distribution of Agriotes sparsus LeConte. 


I have seen two specimens in the University of Minnesota collection labelled 
“Cal.”, but this record should be confirmed before extending the range of sparsus 
to include it. 

Discussion.—A. sparsus is very similar to sagittus and they can only be 
distinguished for certain by examining the male genitalia (Figs. 39, 38). Even 
then the difference is only whether the lateral lobe gradually enlarges toward 
the apex as in sparsus or abruptly enlarges as in sagittus. The males of sparsus 
are very dark-brown in colour, slightly smaller and more slender, whereas the 
males of sagittus are brownish, slightly larger, and more robust. The females 
are very similar in size and colour and are associated with the males by distri- 
bution oly, as I have not found a character that separates them. As far as 
known sparsus (Map 15) occurs from northern Oregon to southern British 
Columbia and sagittus is known only from Humboldt Co. and Sacramento, Cali- 
fornia. ‘These two species are the only members of the sparsus group that have 
concave prosternal sutures; the others have strongly excavated sutures. 

Larva.—The larva of sparsus is very similar in many respects to that of 
limosus as described by Glen (1941, p. 58), differing in the following details. 
Full-grown distended length 16 to 18 mm.; width about 1 mm. Colour yellowish- 
brown, very slightly darker than mancus. Tergites shiny, moderately, coarsely 
punctured, not as coarsely as sputator, but more so than mancus, anterior part (in 
front of the spiracles) of each segment, except prothorax, finely, closely punc- 
tured; sternites dull, finely, closely punctured. Setae darker in colour than those 
of mancus. Spiracles long and narrow, similar to those of sputator. Head with- 
out the usual eye spot just behind base of each antenna. Mandible (Fig. 71) 
with a small retinaculum, not as prominent as that of mancus (Fig. 70); preapical 
tooth consisting of a small flange as illustrated. Prothorax usually with seven 
setae on each side in anterior row and with or without the small setae near bases 
of the two large setae on each side in posterior row. Prosternum with up to 
three small setae on anterolateral edges. Mesothorax and metathorax each usually 
with three setae on each side in anterior row, posterior row frequently without 
small setae near bases of two larger setae on each side. First eight abdominal 
segments each without linear longitudinal impression on each side; only three 
large setae in anterior row, without small setae on each side. Ninth abdominal 
segment (Fig. 63) with acute apex similar to sputator. Coxal areas similar to 
those of sputator (Fig. 68), but small plates not as obvious. 
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This description is based on 14 specimens from Lulu Island, British Columbia, 
taken from an area where sparsus pn were very common. 

The larva of sparsus is readily distinguished from other known larvae of 
Nearctic Agriotes by the absence of the eye spots on the head. The mandible 
is different, too, because sparsus (Fig. 71) has a small retinaculum and the 
preapical tooth consists only of a flange, whereas the other species have the 
retinaculum well-developed and the preapical tooth is either prominent (Fig. 
70) or absent (Fig. 69). 

Hasits.—Mr. Lane (in litt.) stated that the adults of sparsus were collected 
by beating or sweeping meadows and pastures. Sometimes the species was 
plentiful enough to be considered of economic importance. 

The larvae have been found damaging potatoes and gladiolus bulbs in fields 
of loam soil underlain with blue clay. In the summer the larvae are found a 
foot or more down in the soil on top of the wet blue clay. 


° 29. Agriotes isabellinus (Melsheimer) 
Fig. 40; Map 16 
Dolopius isabellinus Melsheimer (1845, p. 218); LeConte (1853, p. 456). 
Agriotes oblongicollis isabellinus (Melsheimer). Candéze (1863, p. 403). 
Agriotes isabellinus (Melsheimer). Blatchley (1910, p. 742); Brown (1936, p. 249); Dietrich 
(1945, p. 41). 
Agriotes oblongicollis (Melsheimer) (in part). LeConte (1884, p. 19). 

Mate.—Length 6 to 9 mm.; width 1.5 to 2.2 mm. Body slender. General 
colour varying from light-brown to dark-brown; pronotum frequently darker 
than elytra; antennae and legs usually lighter in colour. Pubescence moderate, 
yellowish. 

Antenna generally extending to apex of hind angle of prothorax, sometimes 
up to the length of one segment before or beyond apex; second segment 1.2 
times as long as third, second and third together 1.4 times as long as fourth. 
Pronotum 1.2 times as long as wide; sides either parallel to apical one-fourth or 
sinuate, widest at apical one-third; hind angles slightly divergent, carina, if 
present, generally close and parallel to margin; punctures close, coarse, separated 
by one-third their diameters on disc; interspaces shiny. Elytra about 2.6 times 
as long as wide; sides parallel or slightly divergent to apical one-third, then 
rounded to apex; striae unimpressed, intervals flat or slightly convex, shiny or 
rugose. Hind coxal plate gradually enlarged or slightly sinuate inwardly; side 
margin of prothorax usually interrupted in middle; prosternal suture strongly 
excavated. A 

Genitalia (Fig. 40) variable; basal piece V-shaped or U-shaped on apical 
margin; each lateral lobe with base pointed or square on inner margin, inner 
margins subparallel for basal one-half to two-thirds, apex with rounded or acute 
subapical tooth ( if rounded, the tooth is generally well below the apex; if acute, 
generally closer to apex; ratio of the distance from the subapical tooth to the 
apex of the lateral lobe and the length of the median lobe beyond the apex of 
the lateral lobe varies from 1.3 to 4.3, with a mean of 2.7); lateral lobes, from 
a side view, rather thick at base tapering toward apex; median lobe much longer 
than lateral lobes, widest about opposite apices of lateral lobes. 

Femae.—Length 6 to 9.5 mm.; width 1.5 to 2.5 mm. Antenna extending 
to, or up to two segments short of reaching the apex of the hind angle of 
prothorax. 

Type Matertat.—The Melsheimer collection contains only one specimen of 
isabellinus and it is placed under the name stabilis. As mentioned under “Ex- 
amination of Types”, there is a possibility that these specimens are not in the 
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Map 16. General distribution of Agriotes isabellinus (Melsheimer). 


same arrangement as Melsheimer had them. This specimen, which is without 
a locality label, agrees with the original description of isabellinus and is a female. 
It is hereby designated as the lectotype of isabellinus since Melsheimer gave the 
type locality as Pennsylvania and Virginia, indicating that he described the 
species from more than one specimen. 

Disrrisution.—The general distribution of isabellinus is indicated on Map 16. 
It has been collected from the middle of April to the middle of July, mostly in 
June. I kave examined 252 specimens, 52 per cent of which were males, from the 
following localities. ILLINOIS: Algonquin; Chicago, Fort Sheridan, Hanover; 
Oakwood; Oregon; Putnam Co.; Riverside; Urbana; Willow Springs. INDIANA: 
Osborn. IOWA: Ames; Van Buren Co. MASSACHUSETTS: Beverley. 
MICHIGAN: Ann Arbor; Livingston Co.; Midland Co.; Milford; Shiawassee 
Co.; Southfield, Oakland Co.; Whitefish Point, Chippewa Co. MISSOURI: 
Columbia; St. Louis; Willard. NEBRASKA: Lincoln. NEW YORK: Ithaca; 
Olcott; Onondaga Co.; Parkville, Long Island. NORTH CAROLINA: Black 
Mts.; Canton; Cataloochee Divide, Great Smoky Mountains National Park; Lake 
Junaluska. OHIO: Clifton; Columbus; Delaware Co.; Hocking Co. ONTARIO: 
City View (near Ottawa); DeCew Falls (near St. Catharines); Leamington; Prince 
Edward Co.; Toronto. PENNSYLVANIA: Allegheny (near Pittsburgh); 
Hummelstown; Jeannette; Mont Alto; Pittsburgh. QUEBEC: St. Canut. 
SOUTH CAROLINA: Fish Hatchery, Oconee Co.; Russells, Oconee Co. 
TENNESSEE: The Chimneys, Great Smoky Mountains National Park. VIR- 
GINIA: Skyland. WEST VIRGINIA: Cheat Mts. WISCONSIN: Delavan; 
Madison. 

Discussion.—A. isabellinus is the only eastern representative of the sparsus 
group. Previously isabellinus was synonymized with oblongicollis by some 
authors and treated as a variety of oblongicollis by others. Brown (1936, p. 249) 
pointed out the differences between these species and illustrated the male genitalia 
of each. Actually these two species are not even closely related as they belong 
in different groups. A. isabellinus is easily distinguished ‘by the shiny proepister- 
num, the simple punctures on the prothorax, and the second and third antennal 
segments together being much longer than the fourth, whereas oblongicollis has 
a dull proepisternum, umbilicate punctures on the prothorax, and the second and 
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third antennal segments together equal to the fourth. A. isabellinus is extremely 
variable in size, colour, and male genitalia, but there appears to be no correlation 
in this variation. 

Hasits.—The adults of isabellinus have been taken on the flowers of Crataegus 
in Missouri. 

30. Agriotes longithorax new species 
Fig. 41 

Matce.—Length 7.5 mm. (paratypes 7.5 to 9 mm.); width 2 mm. Body slender. 
General colour dark-brown; elytra and base of pronotum slightly lighter in 
colour (elytra of paratypes vary from light-brown to dark-brown, one has light 
humeral areas). Pubescence moderate, yellowish-grey. 

Antenna extending to apex of hind angle of prothorax; second segment 1.3 
times as long as third; second and third together 1.3 times as long as fourth. 
Pronotum nearly 1.4 times as long as wide; sides subparallel to apical one-fourth, 
then rounded to apex; hind angles very slightly divergent, each with strong carina 
parallel and fairly close to side margin; punctures coarse, deep, simple, nearly 
contiguous, interspaces shiny. Elytra 2.6 times as long as wide, sides subparallel 
to middle, then rounded to apex; intervals slightly convex, shiny, punctulate. 
Hind coxal plate gradually enlarged inwardly; side margin of prothorax inter- 
rupted in middle, not even a trace showing; prosternal suture strongly excavated. 

Genitalia (Fig. 41) very similar to those of isabellinus (Fig. 40), except the 
lateral lobes are somewhat shorter (paratypes show slight variations in length 
of apex of lateral lobe). 

Type Marertat.—Holotype male:—Placerville, California, May 20, 1913 
(Essig). Paratypes:—Five males from the following localities. CALIFORNIA: 
Havilah, June 7, 1905 (F. Grinnell) (14); Marin Co. (14); Paradise Valley, 
Sequoia National Park, May 22, 1929, alt. 3000-5000 feet (1 3 ); Sequoia National 
Park, May 22, 1929, alt. 3000-5000 (1 4 ); Sequoia National Park, June 15, 1934 
(F. T. Scott) (14). 


The holotype and two paratypes are being deposited in the collection of the 
California Academy of Sciences, San Francisco. One paratype each is being 
deposited in the following collections: Canadian National Collection, Ottawa; 
Mr. M. C. Lane, U.S. Department of Agriculture, Walla Walla, Washington; 
and University of California, Berkeley. 

Discussion.—A. longithorax is apparently allied to the eastern isabellinus, but 
the distribution alone will separate them. Also longithorax has a longer and more 
coarsely punctured pronotum than isabellinus. Among the west coast species, 
longithorax is most likely to be confused with cylindricus. The larger size (7.5 
to 9 mm.), stouter hind angles, and parallel-sided prothorax distinguished longi- 
thorax, whereas cylindricus is smaller (5.5 to 8 mm.), has slender hind angles, 
and spatulate prothorax. The genitalia of longithorax and cylindricus appear 
to grade from one to the other, but in general Jongithorax (Fig. 41) has a wider, 
longer, and more parallel-sided median lobe than cylindricus (Fig. 42). The 
male genitalia present the most reliable characters for distinguishing longithorax 
from the other species in the isabellinus complex and here the differences are very 
apparent as illustrated (Figs. 41-46). 


31. Agriotes cylindricus Van Dyke 
Fig. 42 
Agriotes cylindricus Van Dyke (1932, p. 447). 
Mave.—Length 5.5 to 7.5 mm.; width about 1.5 mm. Body slender, elongate. 
General colour brownish; antennae, legs, narrow apical border of pronotum, and 
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usually wide stripe on each elytron lighter brown. Pubescence somewhat sparse, 
yellowish-grey. 

Antenna extending to, or up to one segment beyond apex of hind angle of 
prothorax; second segment 1.3 times as long as third; second and third together 
1.3 times as long as fourth. Pronotum 1.3 times as long as wide; sides sinuate, 
distinctly widest at apical one-third; hind angles slender, very slightly divergent, 
each with definite carina parallel and usually close to side margin, punctures 
moderate, deep, separated by about one-third their diameters; interspaces shiny. 
Elytra 2.7 times as long as wide; sides either subparallel or slightly divergent to 
apical one-third, then rounded to apex; strial punctures wide, nearly as wide as 
interval between striae; intervals slightly convex, rugose, shiny, and coarsely 
punctulate. Hind coxal plate gradually enlarged inwardly; side margin of pro- 
thorax either interrupted in middle or showing only faintly; prosternal suture 
strongly excavated. 

Genitalia (Fig. 42) with lateral lobes, from a side view, rather deep at base, 
tapering toward apex; median lobe extending considerably beyond lateral lobes 
and distinctly narrowed opposite apices of lateral lobes. 

FEMALE.—Length 6 to 8 mm.; width about 1.5 mm. Antenna extending to, 
or up to one segment short of reaching apex of hind angle of prothorax. 


Type MareriaL.—The holotype and several designated paratypes are from 
Camp Potwisha, Sequoia National Park, California, and are in the collection of 
the California Academy of Sciences, San Francisco, California. I have examined 
three paratypes, as well as a long series of topotypical material, and there seems 
to be little doubt about the identity of this species. 

Distripution.—A. cylindricus is known only from the southern part of the 
Sierra Nevada Mountains in California, specifically from Kern and Tulare coun- 
ties. It has been collected from late April to early July, mostly in late May and 
early June. I have examined 81 specimens, 70 per cent of which were males 
from the following localities. CALIFORNIA: Camp Potwisha, alt. 2000-3000 
feet, Sequoia National Park; Camp Wolverton, alt. 7000-9000 feet, Sequoia Na- 
tional Park; Glennville, Kern Co.; Greenhorn Mts., Tulare Co.; Havilah; Kaweah. 

Discussion.—A. cylindricus is related to longithorax, but the spatulate pro- 
thorax with slender hind angles distinguishes cylindricus, whereas longithorax has 
a parallel-sided prothorax with stout hind angles. For a more detailed compari- 
son of these two species, see the discussion under longithorax. A. cylindricus is 
the only Nearctic species of Agriotes with a definitely spatulate pronotum. 


32. Agriotes oregonensis new species 
Fig. 43; Map 17 

Mate.—Length 8 mm. (paratypes 6 to 8 mm.); width 2 mm. Body slender, 
elongate. General colour light-brown, head and pronotum slightly darker in 
colour than elytra (paratypes occasionally with head and pronotum dark-brown, 
always darker in colour than elytra). Pubescence moderate, yellowish (yellow- 
ish-grey in some paratypes). 

Antenna extending to apex of hind angle of prothorax; second segment 1.2 
times as long as third; second and third together 1.4 times as long as fourth. Pro- 
notum 1.3 times as long as wide, sides sinuate, widest at apical one-third, then 
rounded to apex; hind angles slightly divergent, strong carina parallel and well- 
separated from side margin; punctures deep, simple, coarse, close, separated by 
one-half their diameters on disc, interspaces shiny (some paratypes with punctures 
closer or sparser). Elytra 2.5 times as long as wide; sides slightly divergent on 
basal one-half, then rounded to apex; intervals flat, rugose, dull, not distinctly 
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punctulate (some paratypes with intervals shinier and punctulate). Hind coxal 
plate gradually enlarged inwardly; side margin of prothorax faint in middle 
(interrupted in some paratypes); prosternal suture strongly excavated. 

Genitalia (Fig. 43) with basal piece wider than long, deeply emarginate at 
apex in center; lateral lobes with inner margins contiguous for slightly less than 
the basal one-half, apices not acute; side margins of lateral lobes straight for the 
basal half, then slightly divergent to subapical tooth; median lobe spatulate, 
distinctly narrower opposite apices of lateral lobes; from a side view lateral lobes 
rather deep at base, tapering toward apices. Paraty pes show slight variation in 
the genitalia, particularly in the apex of each lateral lobe. 

FemMace.—Length 7 mm. (paratypes 6.5 to 7.5 mm.); width nearly 2 mm. 
General colour brown; head and pronotum dark-brown. Antenna one segment 
short of reaching apex of hind angle of prothorax; second segment 1.3 times as 
long as third. Hind angles of prothorax very slightly divergent. 

Type Marertat.—Holotype male: —Corvallis, Oregon, May 8, 1912 (C. W. 
Edwards). Allotype female:—Moon Prairie, G. S. Jackson Co., Oregon, June 
15, 1941 (A. T. McClay). Paratypes:—39 males and six females from the follow- 
ing localities. CALIF ORNIA: “Calif.” (C. V. Riley collection) (1 4 ); Carrville, 
Trinity Co., June 17, 1913, 2400-2500 feet (14); Siskiyou Co., June 2, 1911 
(F. W. Nunenmacher) (12). IDAHO: Cascade, June 23, 1938 (M. C. Lane) 
(12); Moscow (J. M. Aldrich) (14). OREGON: same data as allotype 
(34 4, 12); same data as allotype except July 4, 1941 (14); “Or.” (Horn 
collection) (14); Athena (Wild Horse Mt.), May 14, 1938 (K. Gray and J. 
Schuh) (12); Cornelius, June 1, 1938 (Gray and Schuh) (142); Corvallis, 
April 27, 1898 (14 ); Corvallis, May 26, 1898 (1 4); Corvallis, June 1899 (1 2 ); 
Corvallis, June 12, 1925 (E. P. Van Duzee) (1 2 ); Forest Grove, April 20, 1941 
(1 6); Forest Grove, May 5-7, 1942, rotary trap (J. C. Chamberlin) (1 4 ); Forest 
Grove, June 4, 1943, rotary trap ( (J. C. Chamberlin) (1 2 ); Forest Grove, May 
22, 1943, rotary trap (1 2); Haines, May 22, 1935 (H. P. Lanchester) (14); 
McMinnville, April 20, 1936 (1); McMinnville, May 13, 1936 (14); McMinn- 
ville, May 17, 1936 (12); Ochoco National Forest, ‘June 14, 1941 (K. M. and 
D. M. Fender) (14 ); Portland, May 28 (Hubbard and Schwarz) (14); Toll 
Gate Road, Blue Mts., June 7, 1938 (16). UTAH: Logan Canyon, June 18, 
1945 (G. F. Knowlton and S. L. Wood) (14); Logan Dry Canyon, June 25, 
1944 (S. L. Wood) (14); Vernal, June 28, 1937 (G. F. Knowlton) (1 ¢ ). 
WASHINGTON: “E. Was.” (C. V. Piper) (1 4 ); Easton (1 6 ); Forks, Clallam 
Co., July 1, 1920 (E. P. Van Duzee) (14 ); “Kamiack B.” (—Kamiak Butte), 
May 9, 1934 (L. T. Turner) (1 4); Kamiak Butte, Palouse, May 20, 1939 (M. C. 
Lane) (1 4 ); Lake Wanna, Klickitat Co., June 22, 1927 (E. C. Van Dyke) (1 4 ); 
Pullman, April 24, 1909 (14); Seattle, July (26 6); Walla Walla, April 19, 
1942 (M. C. Lane) (14); Walla Walla, April 21, 1938 (M. C. Lane) (26 2); 
Walla Walla, May 17, 1944 (M. C. Lane) (24 ¢). 

The holotype and several paratypes are being deposited in the collection of 
the California Academy of Sciences, San Francisco. The allotype and some 
paratypes are being deposited in the collection of the University of California, 
Davis. Additional paratypes are being deposited in the following collections: 
Canadian National Collection, Ottawa; Mr. M. C. Lane, U.S. Department of 
Agriculture, Walla Walla, Washington; Illinois Natural History Survey, Urbana; 
University of Minnesota, St. Paul; Philadelphia Academy of Natural Sciences; 
Cornell University, Ithaca, New York; Carnegie Museum, Pittsburgh, Pennsy]- 
vania; Chicago Natural History Museum; Washington State College, Pullman; 

















1956] BECKER : NEARCTIC SPECIES OF AGRIOTES 87 





ines 


wom. 











‘ F tad 





Map 17. General distribution of Agriotes oregonensis new species. 


Utah State College, Logan; Mr. K. M. Fender, McMinnville, Oregon; and Mr. 
Joe Schuh, Klamath Falls, Oregon. 

DistrisuTion.—The general distribution of oregonensis is indicated on Map 
17. It has been collected from late April to early July, mostly in May and June. 

In addition to the above localities, Mr. Lane (in litt.) furnished the following 
records:—Idaho: Lewiston. Nevada: Buffalo Valley. Utah: Amalga; Ogden. 
Washington: Tampico; Home Valley. 

Hasits.—According to Mr. Lane (in litt.), oregonensis may be collected by 
beating and sweeping shrubs and low vegetation in meadows and pastures. 
Around Walla Walla, Washington, the adults are found in shrubby pastures in 
the foothills of the Blue Mountains where the soil moisture is maintained through- 
out the summer. ; 

Judging from the collections, the males of oregonensis must be much more 
readily collected than the females. 

Discussion.—A. oregonensis is closely allied to imperfectus, but differs by 
averaging slightly smaller (6 to 8 mm.) and being more northern in distribution 
(Map 17), whereas imperfectus average slightly larger (7 to 8 mm.) and appar- 
ently is restricted in distribution to the southern part of the Coast Range, especi- 
ally the San Francisco Bay Area. The genitalia, especially note the basal piece, 
of these two species are quite distinct as illustrated (Figs. 43, 44). 

A. oregonensis is usually confused with sparsus in collections as the two occur 
in the same general area and are about the same size. The strongly excavated 
prosternal suture and carina on the hind angle well-separated from the side margin 
distinguishes oregonensis, whereas sparsus has the prosternal suture strongly 
concave and the carina on the hind angle is very close to the side margin. Here 
again, the genitalia are very different as illustrated (Figs. 43, 39). 

Another species of the sparsus group known from Oregon is rotundicollis, 
but the larger size (9.5 to 10 mm.) and darker brown colour separates it from 
oregonensis which is smaller (6 to 8 mm.) and lighter brown, especially the elytra. 
The genitalia of these two species are distinguished by the shapes of the basal 
piece and the median lobe as illustrated (Figs. 43, 45). 


33. Agriotes imperfectus LeConte 
Fig. 44 
Agriotes imperfectus LeConte (1884, p. 16). 
Matr.—Length 7 to 8 mm.; width about 1.8 mm. Body slightly robust. 
General colour brownish; head and pronotum dark-brown; hind angles, narrow 
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anterior border of pronotum, elytra, antennae, and legs lighter brown. Pubes- 
cence conspicuous on pronotum, shorter on elytra, greyish. 

Antenna extending to apex of hind angle of prothorax or up to one segment 
beyond; second segment 1.3 times as long as third; second and third together 
1.4 times as long as fourth. Pronotum 1.3 times as long as wide; sides slightly 
sinuate, widest at apical one-fourth, then rounded to apex; hind angles very 
slightly divergent, strongly carinated, carina parallel but well-separated from 
side margin; punctures deep, simple, coarse, close, separated by about one-third 
their diameters; interspaces shiny. Elytra 2.4 times as long as wide; sides slightly 
divergent, widest at middle, then rounded to apex; intervals slightly convex, 
somewhat shiny, punctulate. Hind coxal plate gradually enlarged inwardly, 
side margin of prothorax usually interrupted in middle, distinct at either end; 
prosternal suture strongly excavated. 

Genitalia (Fig. 44) with basal piece mostly sclerotized, very little membrane 
at apex; lateral lobes expanded just before the small subapical tooth; lateral lobes, 
from a side view, rather thick at base tapering toward apices; median lobe 
narrowed slightly Opposite apices of lateral lobes, tapering to subacute apex; 
median struts slightly curved inwardly. Three specimens from San Luis Obispo 
have the basal piece fairly deeply emarginate at the apex, more like that of 
oregonensis, and the apex of the lateral lobes are longer with a more definite 
subapical tooth; however, the median lobe is similar to that of imperfectus. 

FreMAe.—Length 7 to 8 mm.; width about 2mm. Antenna one-half segment 
short of reaching apex of hind angle of prothorax. 

Type Matertat.—The LeConte collection contains one specimen determined 
as imperfectus and it was subsequently labelled as Type No. 2492. Unfortunately 
it is a female. LeConte gave the type locality as the southern Coast Range, 
California, although the specimen is labelled only “Cal.” There are two species 
known from the southern Coast Range, especially around the San Francisco 
Bay Area, and these species can be distinguished for certain only by the characters 
of the male genitalia. The females are associated with the males by the size 
and collection data. 

LeConte’s specimen is small (length 7.5 mm.; width 2 mm.), thus I would 
associate it with the species with the smaller males. Since the original description 
was compiled from more than one specimen and including both sexes, I hereby 
designate the above specimen as the lectotype of imperfectus. There is another 
female specimen in the LeConte collection that is placed to one side. This 
specimen is without any labels, not even with the determination label (species 
and number in the series as LeConte had them). It is slightly larger and probably 
belongs to vandykei, but I would associate it with less confidence than I would 
the lectotype with the males of the smaller species. Since this specimen is 
unlabelled, it is not considered as a possible lectotype; also supporting this view 
is the fact that the specimen was placed to one side indicating that LeConte 
didn’t consider it as imperfectus. 

DistriBuTION.—A. imperfectus is known from the southern Coast Range of 
California, especially around the San Francisco Bay Area. Apparently it is one 
of the earliest appearing species of Agriotes in the spring, as it has been collected 
from late March to late May, mostly around the middle of April. I have 
examined 57 specimens, 65 per cent of which were males from the following 
localities. CALIFORNIA: Berkeley; Contra Costa Co.; Eldridge; Lake Co.; 
Oakland; Palo Alto; Paraiso Springs, Monterey Co.; Pismo Beach; Richmond; 
San Jose; San Luis Obispo; San Mateo; Tassajara Hot Springs, Monterey Co.; 
Woodacre. 
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I have seen one male in the Otto Lugger collection (University of Minnesota) 
labelled only “Or.” This record should be confirmed before extending the range 
of imperfectus to include it. 

Discussion.—A. imperfectus is closely allied to oregonensis, but distribution 
alone distinguishes them since imperfectus occurs mostly around the San Francisco 
Bay Area and oregonensis (Map 17) is more northern, occurring from northern 
California to Washington. For a more detailed comparison of these two species, 
see the discussion under oregonensis. 

A. imperfectus and vandykei are closely related and occur in the same 
general area, in fact, sometimes the two species are taken together. They are 
separable for certain only by the characters of the male genitalia; the differences, 
especially in the basal piece and the lateral lobes, are apparent as illustrated 
(Figs. 44, 46). 


34. Agriotes rotundicollis new species 
Fig. 45 

Mate.—Length 9.5 mm.; width 2.5 mm. (paratypes vary in length from 
9.5 to 10 mm.; width 2.5 to 3 mm.). Body slightly robust. General colour 
brownish; elytra slightly lighter in colour (some paratypes are dark-brown). 
Pubescence moderate, yellowish. 

Antenna extending the length of one segment beyond apex of hind angle 
of prothorax; second segment 1.4 times as long as third; second and third 
together 1.3 times as long as fourth. Pronotum 1.2 times as long as wide; sides 
slightly sinuate, widest just beyond middle, then rounded to apex; hind angles 
very slightly divergent, each with strong carina subparallel and well-removed 
from lateral margin; punctures coarse, deep, simple, separated by one-third their 
diameters on disc; interspaces shiny. Elytra 2.5 times as long as wide; sides 
subparallel to middle, then rounded to apex; intervals flat, somewhat shiny, 
punctulate. Hind coxal plate gradually enlarged inwardly; side margin of 
prothorax slightly interrupted in middle; prosternal suture strongly excavated. 

Genitalia (Fig. 45) similar to those of vandykei (Fig. 46), but differing in 
that the inner margins of lateral lobes are divergent, not subparallel as in 
vandykei; the apex of each lateral lobe is more rounded on inner margin; inner 
margins of basal piece straight, thus each side of basal piece narrower than in 
vandy kei; sides of median lobe straight, not narrowed as in oregonensis. 

Fremace.—Length 10 mm.; width 3 mm. Slightly darker in colour. Antenna 
one-half segment short of reaching apex of hind angle of prothorax. Pronotum 
widest at middle. Elytra 2.2 times as long as wide. 

Type Marertat.—Holotype male:—Eagle Point, Oregon, April 28, 1935, 
sweeping (L. G. Gentner). Allotype female:—Prospect, Oregon, June 5, 1939 
(A. T. McClay). Paratypes:—three males from the following localities. 
OREGON: Same data as holotype (14); Prospect, June 11, 1938 (A. T. 
McClay) (2 ¢). 

The holotype, allotype, and one paratype are being deposited in the collection 
of Mr. M. C. Lane, U.S. Department of Agriculture, Walla Walla, Washington. 
Two paratypes are being deposited in the Canadian National Collection, Ottawa. 

Discussion.—A. rotundicollis is very closely related to vandykei but differs 
mainly in the form of the male genitalia as noted above. A. rotundicollis is 
known from southwestern Oregon, has a more rounded pronotum, is slightly 
larger (9.5 to 10 mm.), and is darker with elytra and pronotum almost the 
same colour, whereas vandykei is known from the Coast Range in California, 
especially around the San Francisco Bay Area, has a more parallel-sided pronotum, 
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is slightly smaller (7 to 10 mm.), and is slightly lighter in colour with the 
elytra usually definitely lighter than the pronotum. For a comparison of 
rotundicollis and oregonensis see the discussion under oregonensis. Size and 
distribution should separate rotundicollis from imperfectus, which is 7 to 8 mm. 
long and from the southern Coast Range, California, but if there is doubt, then 
an examination of the male genitalia readily shows the differences between these 
two species as illustrated (Figs. 45, 44). 


35. Agriotes vandykei new species 
Fig. 46 

Mae.—Length 8 mm.; width 2.1 mm. (paratypes vary in length from 7 
to 9 mm.; width from 2.1 to 2.4 mm.). Body slightly robust. Head, pronotum, 
and underside dark-brown, elytra, narrow apical border of pronotum, hind angles, 
antennae, and legs lighter in colour (some paratypes have the head and pronotum 
brown, others have the elytra fairly dark-brown, elytra and hind angles of the 
prothorax always lighter in colour than the rest of the pronotum). Pubescence 
prominent, but not too conspicuous, yellowish-grey. 

Antenna extending to apex of hind angle of prothorax (in paratypes to 
within the length of one-half segment before or beyond apex); second segment 
1.3 times as long as third; second and third together 1.2 times as long as fourth. 
Pronotum 1.2 times as long as wide; sides parallel to apical one-fourth, then 
rounded to apex; hind angles slightly divergent with strong carina subparallel 
and well-removed from lateral margin; punctures coarse, deep, simple, close, 
separated by one-third their diameters, interspaces shiny (paratypes may have 
punctures more moderate, shallower, and more widely separated). Elytra 2.5 
times as long as wide; sides slightly divergent to middle, then rounded to apex; 
intervals shiny, slightly convex, punctulate (intervals of paratypes may be 
dull). Hind coxal plate gradually enlarged inwardly; side margin of prothorax 
slightly interrupted in middle (paratypes may have side margin entire, but very 
faint, although it is usually interrupted in middle); prosternal suture strongly 
excavated. 

Genitalia (Fig. 46) with basal piece longer than wide, inside margins of 
basal piece curved, thus each side of basal piece near the apex is broader than 
that of rotundicollis; lateral lobes straight with inner margins subparallel for basal 
three-fourths their length, then tapering abruptly to apices, apex of each lobe 
acute with a small subapical tooth; from a side view each lateral lobe tapering 
gradually to apex; exposed portion of median lobe narrower than either lateral 
lobe, apex gradually narrowed, not acute. 

The male genitalia of the paratypes vary, especially in the length of the 
apices of the lateral lobes. Frequently the lateral lobes, from the side view, 
are of a uniform thickness for the basal three-fourths, then taper abruptly to 
the apices. The most constant feature is the inner margins of the lateral lobes, 
in that they are subparallel for the basal three-fourths their length, then taper 
abruptly to the apices. 

FemaLe.—Length 8.5 mm. (paratypes 7 to 10 mm.); width 2.4 mm. Body 
slightly more robust than male. Antenna one-half segment short of reaching 
apex of hind angle of prothorax (in paratypes from one-half to two segments 
short of reaching apex); second segment 1.2 times as long as third; second and 
third together 1.4 times as long as fourth. 

Type Materiat.—Holotype male:—Marin Co., at north end Golden Gate 
Bridge, California, April 12, 1953, on flowers of Wyethia angustifolia (H. B. 
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Leech). Allotype female:—Same data as holotype. Paratypes:—94 males and 
85 females from the following localities. CALIFORNIA: same data as holotype 
(58 $, 22 2); same data as holotype except collected April 25, 1953 (24 @, 
5 %); same data as holotype except no host data (3 6, 52 9); Alameda Co. 
(Van Dyke collection) (1 4 ); Antioch, March 4, 1934 (1  ); Berkeley, April 18, 
1920 (Van Dyke collection) (1 ¢ ); Berkeley, April 22, 1919 (Van Dyke collec- 
tion) (12 4 6, 182 2); Berkeley, April 12, 1930 (H. E. Hinton) (1 4 ); Berkeley 
(in hills back of), April 22 (E. C. Van Dyke) (1 2 ); Berkeley (in hills back of), 
April 22, 1919 (Van Dyke collection) (6 8 ¢,7? 2); Berkeley Hills, Contra Costa 
Co., May 13, 1953 (J. Lattin) (1 ¢ ); Calistoga, March 20, 1931 (1 4); Camp C.C. 
Moore, April 4, 1944 (R. Shuster) (5 8 6,59 ¢); Clayton, Contra Costa Co., April 
23, 1949 (Ray F. Smith) (54 6,892 2); Contra Costa Co., May 23, 1920 (F. W. 
Nunenmacher) (24 ¢, 19); Fairfax, May 25, 1919 (12); Fairfax, Marin Co., 
March 20, 1927 (C. L. Fox) (1 2 ); Fairfax, Marin Co., May 6, 1917 (C. L. Fox) 
(1 6); Fairfax, Marin Co., March 31, 1918 (L. R. Reynolds) (1); Fairfield, 
May 26, 1938 (A. T. McClay) (14); King’s Mtn., San Mateo Co., April 12, 
1948, Ceanothus sp. (P. D. Hurd) (14 ); Los Angeles Co., (Coquillett Collection) 
(3 ¢, 229); Los Gatos, (Hubbard & Schwarz) (14); Marin Co., May 19, 
1931 (E. F. Wohletz) (14); Marin Co., May 10, 1927 (G. Linsley) (1é); 

Mill Valley, Marin Co., April 13, 1928 (R. L. Usinger) (14); Mt. Diablo, 
April 10, 1934 (F. R. Platt) (44 6); Mt. Diablo, April 26, 1942 (Harold 
Madsen) (16, 19); Mt. St. Helena, April 30, 1949 (A. T. McClay) (24 ¢, 

29 2); Mt. St. Helena, Napa Co. (nearby on state highway No. 29), April 25, 
1949, Lupinus sp. (Claude I. Smith) (14, 39 2); Oakland (in hills back of), 
April 1901 (Van Dyke collection) (6¢ ¢, 119 ¢); Oakland Hills, (Van Dyke 
collection) (48 4); Ross, Marin Co., April 28, 1918 (E. P. Van Duzee) (1 ); 
San Juan Gr., San Benito Co., April 9, 1939 (Van Dyke collection) (1); 
San Jose, April 19, 1930 (1); San Jose, May 1, 1930 (L. M. Smith collection) 
(1 6); Santa Rosa, May 8, 1897 (Roland Hayward collection) (24 4 ); Sobre 
Vista, Sonoma Co., April 9, 1910 (Van Dyke collection) (2 4 8); Tildon Park, 
Contra Costa Co., April 29, 1952 (R. Schuster) (24 8, 62 2); Walnut Creek, 
May 30, 1930 (16, 32 9); Walnut Creek, June 1, 1930 (14); Walnut Creek, 
April 19, 1931 (62 2); Woodacre, April 19, 1930 (A. T. McClay) (24 4); 
Yorkville, Mendocino Co., April 24, 1928 (E. P. Van Duze) (22 ¢). 

The holotype, allotype, and many paratypes are being deposited in the 
collection of the California Academy of Sciences, San Francisco. Additional 
paratypes are being deposited in the following collections: Canadian National 
Collection, Ottawa; University of California, Berkeley; University of California, 
Davis; Mr. M. C. Lane, U.S. Department of Agriculture, Walla Walla, Wash- 
ington; Illinois Natural History Survey, Urbana; U.S. National Museum, 
Washington, D.C.; Harvard Museum of Comparative Zoology, Cambridge, 
Massachusetts; and Mr. B. J. Adelson, Berkeley, California. 

Distripution.—A. vandykei is a fairly common species around the San 
Francisco Bay Area; it is also known from many localities in the Coast Range 
of California. As can be noted from the above dates, it is one of the earliest 
appearing species of Agriotes as it has been collected from early March to July, 
mostly in April. Besides the type series, I have examined 33 males and 40 
females (a total of 259 specimens, 53 per cent of which were males) from the 
following additional localities: California: Cypress Ridge, Marin Co.,; Eldridge, 
Moss Beach; Mt. Shasta; Orinda; San Mateo; San Pablo; Santa Cruz; Stevens 
Creek, Santa Clara Co.; Taylor State Park, Marin Co. 








92 THE CANADIAN ENTOMOLOGIST : SUPPLEMENT I [Vol. 88 


I have seen two males of vandykei in the Otto Lugger collection (University 
of Minnesota) labelled “Or.”, but this record should be confirmed before 
extending the range of vandykei to include it. 


Discussion.—A. vandykei is most likely to be confused with imperfectus 
since they both occur in the southern Coast Range. They can be separated for 
certain only by examining the male genitalia (Figs. 46, 44), which are very 
distinct as illustrated. For a more detailed comparison, see the discussion under 
imperfectus. A. vandykei might also be confused with rotundicollis, but the 
more parallel-sided prothorax and the subparallel inner margins of the lateral 
lobes of the male genitalia (Fig. 46) should distinguish vandykei, whereas 
rotundicollis has a more rounded prothorax and the inner margins of the lateral 
lobes of the genitalia (Fig. 45) are divergent. For a more detailed comparison 
of these two species, see the discussion under rotundicollis. 


Species Previousty AssiGNeD To Agriotes 


Several Nearctic species have been described in the genus Agriotes, but 
subsequently placed in other genera. These species are listed below as an aid 
to future students in finding them: 


Ectinus granulosus Melsheimer (1844, p. 159). Subsequent authors have 
placed this species as a synonym of Megapenthes limbalis (Herbst). 


Agriotes macer LeConte (1860, p. 47). I have examined the type in the 
LeConte collection and it belongs to Dalopius. 


Agriotes inversus Candéze (1863, p. 373). Brown (1934, p. 33) considered 
inversus as a synonym of Sericus debilis (LeConte). According to the description 
inversus has the pronotal pubescence directed forward and the male antennae 
are one-half as long as the body. Both of these characters occur in Sericus but 
not in Agriotes. ‘Therefore inversus probably belongs to the genus Sericus. 


Agriotes protractus Horn (1871, p. 317). I examined the type in the Horn 
collection and it is not an Agriotes. This species is now placed in the genus 
Leptoschema. 


Agrictes hispidus LeConte (1884, p. 17). I examined the type in the 
LeConte collection and it belongs to Dalopius. 


Agriotes nevadensis LeConte (1884, p. 17). Brown (1934, p. 33) correctly 
considered it as a Dalopius. The type is in the Horn collection. 


Agriotes porosus Van Dyke (1932, p. 449). This species was described 
from a unique specimen collected in the Black Mountains of North Carolina. 
The type was unavailable for study and from the description it was impossible 
to determine whether this species belonged to Agriotes or Dalopius. Since, 
however, Van Dyke compared it with two species which are now considered 
to belong to Dalopius, namely hispidus and nevadensis, porosus probably also 
belongs to Dalopius. At my request, Mr. Hugh B. Leech examined the type 
of porosus and confirmed my suspicion, stating that it was definitely a Dalopius 
and a male. Mr. Lane (in litt.) also saw the type and stated that it was a 
Dalopius. 


Agriotes blaisdelli Van Dyke (1932, p. 450). I examined two labelled 
paratypes and two other specimens labelled as plesiotypes by Blaisdell, all from 
the same series. Brown (1934, p. 33) correctly considered this species as allied 
to Sericus. The type of frontal carinae, antennae, unexcavated prosternal suture, 
and structures of the internal organs of reproduction of the female tend to 
place biaisdelli in the genus Sericus, or at least near there, certainly not in the 
tribe Agriotini as recognized here. The female internal organs of reproduction 
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are very similar to those of Sericus brunneus (Linnaeus) as illustrated by 
Holmgren (1898, Pl. 4, Fig. 13). 
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Figs. 1-5. Agriotes spp. female internal organs of reproduction. Fig. 1, insanus. 
Fig. 2, apicalis. Fig. 3, bivittatus. Fig. 4, criddlet. Fig. 5, limeatus; 5A, base of oviduct 
and colleterial glands; 5B, eighth sternite; 5C, base of lubricating gland; 5D, external genitalia. 
Acc gl, accessory gland; coll gl, colleterial gland; dspd, diverticulum of spermathecal duct; 
to sp, to spermatheca. 
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10. ARCANUS 


9. ESPINOSUS 


6. FERRUGINEIPENNIS 


11. OBLONGICOLLIS 


7. STABILIS 






13. THEVENETHI 


15. OPACULUS 





8. QUEBECENSIS 


Figs. 6-15. Agriotes spp., female internal organs of reproduction. Fig. 6, ferrugineipennis. 
Fig. 7, stabilis. Fig. 8, quebecensis. Fig. 9, espinosus; Fig. 10, arcanus. Fig. 11, oblongicollis. 
Fig. 12, limosus. Fig. 13, thevenetii. Fig. 14, fucosus; 14A, spermatophore. Fig. 15, opaculus. 
Acc gl, accessory gland; coll gl, colleterial gland; dspd, diverticulum of spermathecal duct; 
to sp, to spermatheca. 
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Figs. 16-27. Agriotes spp., male genitalia, ventral view. Fig. 16, criddlei. Fig. 17, 
bivittatus. Fig. 18, apicalis. Fig. 19, hoodi. Fig. 20, quebecensis. Fig. 21, stabilis. Fig. 22, 
ferrugineipennis. Fig. 23, fucosus. Fig. 24, limosus. Fig. 25, avulsus. Fig. 26, torquatus. 
Fig. 27, thevenetii. 
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28. OBLONGICOLLIS 29. ARCANUS 30. ESPINOSUS 31, OPACULUS 32. INSANUS 
33. SPUTATOR 34. PUBESCENS 35. BELFRAGEI 36. MANCUS 37. LINEATUS 
40B 40C 
40D 40E 
38. SAGITTUS 39. SPARSUS 40. ISABELLINUS 40A. ISABELLINUS ISABELLINUS 


Figs. 28-40. Agriotes spp., male genitalia, ventral view. Figs. 28, 28A, oblongicollis. 
Figs. 29, 29A, arcanus. Fig. 30, espinosus. Fig. 31, opaculus. Fig. 32, imsanus. Fig. 33, 
sputator. Fig. 34, pubescens. Fig. 35, belfragei. Fig. 36, mancus. Fig. 37, lineatus. Fig 38, 
sagittus. Fig. 39, sparsus. Figs. 40, 40A-E, isabellinus. 
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47. DALOPIUS SP. 48. LIMOSUS 49. INSANUS 


LE 53. OPACULUS 
54. QUEBECENSIS 55. PUBESCENS ' 
ae oe, - 
57. CRIDDLEI 58. LIMOSUS 


Figs. 41-46. Agriotes, spp., male genitalia, ventral view. Fig. 41, longithorax. Fig. 42, 
cylindricus. Fig. 43, oregonensis. Fig. 44, imperfectus. Fig. 45, rotundicollis. Fig. 46, 
vandy kei. 

Figs. 47-49. Proepisternum, oblique view. Fig. 47, Dalopius sp. Fig. 48, Agriotes limosus, 
Fig. 49, A. insanus. 

Figs. 50-53. Right hind coxal plate, ventral view. Fig. 50, Dalopius sp. Fig. 51, A. 
criddlei. Fig. 52, A. thevenetii. Fig. 53, A. opaculus. 

Figs. 54-56. Agriotes spp., right adult mandible, ventral view. Fig. 54, quebecensis. 
Fig. 55, pubescens. Fig. 56, mancus. 

Figs. 57-58. Agriotes spp., head, cephalic view. Fig. 57, criddlei. Fig. 58, limosus. 
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66. OBSCURUS 72. OBSCURUS 73. COLLARIS » 74. STABILIS 

Figs. 59-66. Ninth abdominal segment of larva. Figs. 59-64, dorsal view; Figs. 65-66, 
Jateral view. Fig. 59, Dalopius sp. Fig. 60, Agriotes criddlei. Fig. 61, A. limosus. Fig. 62, 
A. mancus. Fig. 63, A. sparsus. Fig. 64, A. ferrugineipennis. Fig. 65, A. mancus. Fig. 66, 
A. obscurus. 

Figs. 67-68. Agriotes spp., metasternum of larva, ventral view. Fig. 67, lineatus. Fig. 68, 
sputator. 

Figs. 69-71. Agriotes spp., left mandible of larva, dorsal view. Fig. 69, limosus. Fig. 70, 
mancus. Fig. 71, sparsus. 

Figs. 72-74. Agriotes spp., sixth abdominal segment of larva, lateral view. Fig. 72, 
obscurus. Fig. 73, collaris. Fig. 74, stabilis; 74A, dorsal view. Atl, lateral anterotergal seta, 
atm, median anterotergal seta; atsl, sublateral anterotergal seta; atsp, spiracular anterotergal 
seta. 





